(i9) tsiMotom*r*«iii 

. (43) M&HB 
2005 ^10 £6 B (06.10.2005) 




PCT 



II II III 



ao) bri^ms^ 
WO 2005/093058 Al 



(si) mmmftm 7 : ci2N 15/09, aoih 5/00, 02Q 1/68 



(2D a&ajiB*^-:. 

(22) HBgfcBfilB: 

(25) mnamcDwm: 

(26) m^'AmCDrnM: 



PCT/.TP2005/005285 
2005 *P3 n 23 B (23.03.2005) 



(30) <S&*f^— * : 

4#jH2004-090644 2004 *P3 25 B (25.03.2004) JP 
4$ IK 2004-342737 

2004 11 ^26 B (26.11.2004) JP 

(71) UKA ( p *H*»<±T(D«^HIcoiNTJ: 

fr ftft A»*ft«a»«« (JAPAN SCIENCE AND 
- TECHNOLOGY AGENCY) [JP/JP]; T 3320012 
JI|Prti*B^EgTg 1 #8-^Saitama(JP). 

(72) fcjztf 

(75) 3£B£%/mmx (xmiz-oi^TtDft): mm mm 

(TAKEDA, Kazuyoshi). fDEE (SATO, Kazuhiro). 

(74) ftIA: WMH^AflCKHHBttitMHIr 
(HA RA KEN ZO WORLD PATENT & TRADE- 
MARK); =f 5300041 ^:B5i^^:(Srtj^b^^#^2Ta 

it 2 # 6 # BT tfM* Osaka (JP). 



(8i) fi^H(a*<z)«:i. x ifiy s ±-co>m&<Dmto&a.tf 

pTES): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
. BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, EN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
Nl, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) tl^S (S^<D*l^lSy , ±T(Dff HO>J£^&tI 
^RTtg): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3.— 7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /< (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



= (54) Title: GENETIC MARKER LINKED TO GENE LOCUS INVOLVED IN BARLEY RESISTANCE TO YELLOW MOSAIC 
=== DISEASE AND USE THEREOF 

= (54) s^cD^ffr: *£aHM*«ttJSKB^r&^ 

^ (57) Abstract: Through creation da detailed linkage map of barley and QTL analysis thereof, there have been found five genetic 
^ markers linked to gene locus involved in barley resistance to yellow mosaic disease and situated on barley IH chromosome, two 
-~ genetic markers linked to gene locus involved in barley resistance to yellow mosaic disease and situated on barley 2M chromosome 
barley resistance to yellow mosaic disease, five genetic markers linked to gene locus involved in barley resistance to yellow mosaic 
O disease and situated on barley 3H chromosome, four genetic markers linked to gene locus involved in barley resistance to yellow 
m mosaic disease and situated on barley 4H chromosome, and two genetic markers linked to gene locus involved in barley resistance 
^ to yellow mosaic disease and situated on barley 5H chromosome. 
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[0001] *&mti. mmMm^-*~te&Tf^<Dmmmz.m-tz>hvx~ibK), mz. 

[0002] (barley yellow mosaic virus;i^T 

BaYMV^iB§i-)*fc«^-^A^-v^/l-K^f S 'l'^ , >^^ (barley mild mosaic virus;^ 
TBaMMVi:lB&-f ) $4/^bL,, MMM<DtfV • ^7$—^ (Polymyxa 

graminis) iCio-C^^^±^'(S^'l4^ , >-r/^^-e*>^o ^i^HO^ 

[0003] ^SM^^^ft^^P^^^ttSfetttD^SO^^-t-fc'?, ^JfeSffl#-Ctt 

W3&%b\^zM y k\ : 0&, BaYMVOAX»/^ISitT i fc£fc#>^ Wj&^MA* 
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[00043 ^m^mmm^mm, mmti'3s£&wi*ftftG>iBfc* ^mm^^>m 

[0005] i^-c\ ^Mmmmm&\!ktek*<Dmm±-nmtmn<D&<^ mm&ftx^ 
mx&z>~ti)^\ 

[0006] ( 

Quantitative Trait Loci, ^"T^o QTL^ti^l-^fe^LT % 

[0007] £A±0£?^ 0tI?^a^iSm-rS»5-v-^-^M^{*, ^fe^^^^- 
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ffiai^^ttl^tLTV^SCChikara Miyazaki, Eiichi Osanai, Kazutoshi Ito, Takeo 
Konishi, Kazuhiro Sato and Akira Saito. 2001. "Mapping of quantitative trait loci 
conferring resistance to barley yellow mosaic virus in a Chinese barley landrace 
Mokusekko 3. "Breeding Science 51:171-177. #EM) 0 
[0008] ±&<D&\Z, ^JWSS*ffi^ttttt*3«>-CmS*WaB«©l-o-T?*)5 0 U5> 

[0010] *38W#feH:, JtlBl^S^i?^:-r^< . » W#e>^*t-S^*-^ESTE?IJH^£ 
<5l ^^l^— feyhSrKtl-U SRW^- ^yH^&O^^ft&tt-^'f; 

^ffl (»T. fflFJD^Sfe^JK^IS^DH, SlK5Ritt«:DHHS*afcV^)Sr«- 
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coon] *&m&tb\&. *mtmmmimT%m.ttms*:%<mtez>**^&m 

Russia6 ( ~0k, Wfnm tH.E.S.4 fi-^tt) O^IB^Wj&LfcRI^Ifc (^T 

v RIlAaiV N 5) Harbin 2-row irTurkey 6 (^14) O^lfl^fcW 

rftVtzW&m (RT, RI2ft a ^) *3it^t±S*-^ (4£fctt£) £H602 (fl^tt) 

-?&2H N 3H, SH^^^^rtt^tUlo-f o, DHHS^fflTiSlH^&fl^loO 

[ooi2] ±mmm.^^Ki^,^fitih(Dx^<o, uromm^^-r^ 0 

[0013] ' t4bt)^BI (^^^I^v-^-ij:, ^A^lH3fefe#4^#£U 

[0016] iEfc^m KfrfrZ>mfc^—* — fe. ttJx*c<DlY8k&.W xS P ^#&U 
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[0017] $.tz#$gm^fafcZ>Mfc-^~-*!—^ tt^'O lH^fefr 4" ts -X^M^ 
[0018] $.tz.^m\^frZ>&fc^— ^^©2H2fe#,#*K##U 

— ^3^^DNA^^BB^J#-^5l^^tbS^SiH^J%W1~5MseI^-^<— 

[0019] ^fc^^^^Sa^—^— f*. r^^mHlfe&frcW^&U 

[0020] £fc^3£W0^5st^— te. ^^(DSH^&ft^l-fcfeU ^3ofiS^ 

[0021] *fc*^P^^^>^^5t^— ^-ft, ^-^=¥<^3H^fel^^ K#£EU 
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[0022] ^r^mm^^^A^-^-^ ttJ>&<D3Wk&fo*\^?&^ ±m%m 

[0023] ^c^P^^^^3t^-^-«^ ^^<D3H^-fe#:^ ^C*«S^ 

[0024] t^^«3H^fe*^iC#aU 

M^'l4^|l^i-5a^T-ffi^Mi-^»S^-^-^fooT,Sa^#^33^ 
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[0025] $.tl# : %miZ.fafaZ>&fc-^— it, tt^<D4¥m&9f^\Z.ftl£\_,^ ^C*M# 
U^50^^$tb5^K@H^U^i-5EcoRIT^^'-^y'l'^--i>'3>'b, fulfil ^ 

/vzf94^~-%m^^x^mm$&%n^\ tti^mmmi^^xnhtit^ 
h^m^ ^xmm^n^^t^Witi^x\ ^„ 

[0027] tt^mWlZ-frfrZI&fe^-Z-^ ^^^Hjfefelfc* fc#*EU 
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[C,T^^i|SiE^^t5^7^v-i:0|l^^^-fT*?)f+i7 B 7^ V— fes> 
[0028] $te*36?& Ki'diA^ate^— W:. ttJ±*<D4H$k&fotp\zfttEU 7C*^# 

— i/3^^DNA^^^IB^J#^51(^$tb5^SIB^U^*-rSMseI^.-/^— 

ADNA^^J^^MseIfc«ttmcoM^{bUT#btl^DNA^JtJC x BB^J#^ 
47*5it548t!l*SnSittE3?US:Wi-SMserr^^— x 3fet5H:E?lJ##49*5J: 
U?50^^$^^SSB^J^i-6EcoRIT^V^— ^a^U tu'iS^ f 
— >3^UIODNAWf JtSrE?«#-9-5 1 ^^^JMSB^^i^Msel^-^- 

iit^it>§rrJt^SB^J#-°43^^$^^SIB^J^*i-S^-f-^— £\ SB^iJ#-^-44 
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[0030] Sfc*^ lCd»*»S3te^— ttA^©5Hlfe*t(^6L, ^*^S 
ADNA^^JPfi^MseI^J:t^coRI^>fbUT#bttSDNA^>ltt-s@B^J#^- 

[0031] — ^:|S5am*^^DNA»r^©m«l^&tt. ±tB#»91fca>a^at^— # 
-OV^nd^ffiV>T^iW#«I^S^t-il^i-5ae^^tPDNA»fJt 

[0032] -2f, ^3&»3&>5^«li«Ne*^^*^©^**tt- -Lf&*36 W 

^d^^DNA^^^^fet-i^^bttfciia^ftm^^fig^tt^sa^i"^ 

*^J&^t?DNA»rJt«\ ^-^^O^VADNA^C^A-r ; 5wi:^#^tirbXV^ 
[0033] — »!!3&*d»5^:«Was»*5«^:tt**^W:, _LI5#3§93 
[0034] — *\ p|c^K^36»d^^*tt#**^^t^*^*^^i"*^ tt - ±IB#3§ 

[0035] */fc;«6IJ3W\ ^T©lf"C'fcoTt)J:V\ i-jfcfc»*,*?s^t-3&^sa&^-* — 
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[0036] *%tW t56^^at^-^-^-{*> ttA^o-yyADNA^^#4L, 

^#^®^^p^i-§*e«^3S^i-^it^^-^--'^fe^" c ^ -LIB** 

^^^ m \,^-t^<>x,m^±mmmmm^mm^ir^m^m^ 

[0037] £blZ.*mW\Z.7b^Z>mfc^-*-fe* _hfByVADNA^lH^^feS^<b^ 

[0038] ^^^^p^^^^it^-^— «\ laa/ij^^i^^s^^iB^J^^-rsT 0 
&x^z> 0 

[0039] titc#mm^frz>i&te^--*~-fe. @a^ij#^-3(z:>T^^^SBa^j^*-i-^r^ 
-r^-t, nmm-^z^rb^m.&nm^mi-^y^-tm&^^xh^ 
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[oo4o] tLttmmiz^zmfc-^—ti-fe, &&m^i9^zt&&&w&i\£Gi-z-7 

bfrX%Z> 0 

[0041] tf^mm^frZiAte-^— ^ iE?iJ##2l^£;^5^SIB?U£ ; fr1~57 0 

^^b,mm^22iz^tL^mmn^i-^^^—t(Dm^^x 
fozm^7^-^y^^^xmm£ti%^b&¥rWtb\^x\,^ 0 

fryh*m^xpcRm<Dm%Rfc&ftftz-&^ m^m^— *>—*m-B\mm 

[0042] tittmw Kfrfrzmte-^—z-te. m^m^r23iz^n^m.mmm^-r 
?4^~-b, mm^24K^ti%&mmiiz^%77^-tm&^ttx 
frzm-t^^-^yh&m v ^xm^frz>~b*mwLb\^x\ ^ c ±ta^^^-r 
-7— tvh%m\<^xpcRm<DmsRfc*ftftz-^ mmm^-^-^M^mm 

[0043] ^fc^0J(^^^5te-v— ^-H:,±|ByyADNA*S2Hjtefe<re*>SriS:«f 

[0044] ^y-c*^pj^*^^ite-^-^-^, ±mmm^m-r^tM^ ttJx*<r>#j 
j^BNA^mmmmMscmxxfEcoRixrmt^xn^ri^DNAm^^, eju#-^ 
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[0045] J-fB^;vr^^-^r^^^ffiv^-cpcR^(7)^tlt'IS)^^ ; ^T^^(^. ^flate^— 
[0046] ^/uWSWi^i^Stfirr— ia?ij#^27^£;tx5i£Sf am^rr^ 0 

[0047] *^*W^d^lt^^*— JiE^ADNA^3Hlfefe^fc5^*# 
[0048] $fc##$»a^a^*^— «\ ^BttS^nSiSE^tr^tS^? 

^yh^m^^xi>cKm(om^mz^7^x.^t%^&^— *~*:&9ite&m*i&m 

[0049] *fc*»WH:*»d*53l^— ffi^^t^^S^Sa^JWI-S;? 0 ^ 
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[0050] 4^#g^t^^^56^-^-ttx -tfBi^M^^rsfc^^, ttJ&W; 
ADNA*«yRll*MseIfeJ:tmcoKI^^bUT»fe^DNA»>ttC,E?lJ#^ 

i/so^^^ti^msia^u^wrsEcoRiT^^-^-r^-^a^bs striae y 

[0051] _blB^+7 B 7^— i=:yp&JBV^TPCR^igffiK/£^ J fc;ttf, HS^OtHS^— 

[0052] £fc#3§BJi ilBBSSS^i"^*^, tt^WS 
ADNA^JRS^MselfeiOTcoM^tfi^kUTWfeHSPNAJW^^, ia^'J#-i- 
47doitF48(^-$tt'5^SIB^J^^i-5MseIT^^-, tfeT/^E?fl#-^49*3j: 

-^3^^(DDNA^^iB^J#^51^$nsmSEE^J^i-SMseI^-^^— 
1^/V^^^-^ c tU ; IB^y#^52^^$n5MiE^JIr^i-5EcoIU^-^^-f- 

[0053] ±fBBH ^7^—±yb&JB^XPCR&<Oft^fcfc : k?rt£%-\t. 
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[0054] tLtz*mmizfrfaz>WL.te^--z>-te> mm&-%33\z^£tiz>i&mmm%:m'f& 

[0055] &tt&W\tfrib*Z>mfc'*'—*^-tes ±1B^/ADNA36S4Hlfefef*re*>5C:fc«* 
[0056] *fc*3&9! W>51^-*-tt, ±flBfRHS^Wfc-r5^«>^, ttJ&oXfS. 

[0057] ±^+H^^--fe^h^ffivN-cpcR^(7)tii|.s^:j^^T^x.«, SKate^ 

[0058] &tttmtefr**fc&*—*>—t** ±IBWUH«r»*i-Sfe«>^, **J**?<Dr; 
ADNA^IIiUPMiiiMsel^ 

47*5j:tJS48^$ttSttUKB2?IJ«:^rt-5Mseir^'^-, 5fetW-@B?lJ# -^4933 J; 
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[0059] ±15^+0^7^^— Iryl^J^TPCR^OtfJffiKJ&^fc*-^ ^^Jt^ 
[0060] ±BlW4*»i-5*UC)K:, **±&<o>fS 

ADNA^*JK»*MseI*5J:TJ5EcoRI-C^^bT#e>^DNAWTJt^, iE^!l## 
— Va^ODNAl^>lt^ia^#-^51t^$^^S@a? l J^*"t" ; 5>MseI^-^^-- 

ii^*s^K-^ia^u#^39{^^tu^ssB^j^rs^^-t,ia^j##4o 

[0062] *^|g^{^^^5te^-^-tt. JtfS^ffl^^r-r^fc^tC, t^^O^V 
ADNA^^JPW^Msei^J;t/EcoPa^>fbU-r#e>n..SDNArrJt{c:, IB^'J#-i- 

— ^ 3 ^(^DNArr>t^Ba^J#^51{C^$tl/S^SiB?iJ^i'5Msel3-— 
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[0063] _hlB^+A^^— •feyhSr^VN-CPCR^HJIiRJSSrfT'&^.JiN ^^itfe^ 
[0064] *fe*:5IW^*^3t^^— tts ±E^yADNA3ftS5mfefefr-C*>5^fcSr«F 

[0065] 1 Sfc^lKW^a^^aie^'— lhlB»IUHSr«ft-rSfe«)t-, ttJ»*r<DtfS 
J^DNA^'rlilJ RS^^MseI*3i^EcoRI-C^^L-r#btbSDNAKlf E?U#-^- 

— VaV#(DDNA®r>Hr^SB^J#^51^^$H§^@a^J^i'SMseI^-^^-- 

[0066] _hfBfH~t;^^— -fe5/h^fflV>-CPCR^O*i#SSlS*rtT3fe^.«. ^B^Jt{5^ 

[0067] Sfc^M^^^aWa-^— tt, ±KWljH«r»*:i-Sfc«>t-, ttM&<DtfS 
ADNA^f|iyPW-^MseIfeJ;T>*EcoRir'^'fbUT#^tl^DNA^f>t^. Bfi^J# §" 
47*5j;U ? 48^^^^2)MiE^J^W-r ; 5MseIT^^-, &t>^Ifi?lJ#-^49:fc$«fc 
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[0068] ±EK5+A^'9^— *yb£J^TPCR^©ltt*BEJ££^fc;fc^ ^^it^ 

[oo69] — *&mfcfrttvHAttfr<om&jj&y±s ±.m*&mzfrfaz>mfc^-* 

[0070] ^^Wt-*^^^»^«^«^^^W^^tt.JtlE*ISK^ 
[0071] £fc*3BW {cd^^^S^^^S^^^^x ±K*»W lo&>a>5:#c3toMS 

[0072] ^c^0j^d^^^*m#^^t4^-^^M^-r^^^«> _bia*»§n 
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[0073] *mxfcfrfrz>Tkm^—2>—te, ^mmmmm^,m^m^--t^M^-Mtm 

tfx^&o tsbi^ mmfj^xxj^mmmm^mx^tv^^mir^o 
[oo74] ±w&m^-^^^bvxm^m^wm^titc±^mmmmm.^ 

±m%mmm^^^\^m^x^±m^^xhmm^mx 

[0076] [|Ell]^A^EST^n-^:baakl ; jl4CO^S@a^J, &£Tf^ f»^J^S<5V NT&Sff 
[|2l2M{£^-#-k00256t;::&tt5, H602^ 

[|23]^^EST^n-V:bags32ml6^SBa^J,*3J:U { ^^iB^Jt-S^^Tga: 
m4mmmi3Kio^X, itfg-^-#-k02948t;i:fc>ij-3, H602^te5^-#^<7> 
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Ci39]«^-^-k036l6^^sH602t}i^-^Or 9 lOSNP^^SNP 

pji a (D^ia^J^-rni -efc^o 

cm 12] nmm2 v-c. # - rFEggaMt gg i 1 6 j <d &mik as &nte-o±& 

[H!l4]^m^J4^*5V^, it^^-^- r MEcatMagc467jO#M^{±S^T^ofc^ 
[Hl5]^ife^!l5^*3V^-C, r MEataMatg396jO^M&l±i^#ofc*£ 
[016]!!J£0J6l:::fcv^^ 

Lllll7]|5Jfe^7^V^.»^-^-rFMaUEgga331j<D#M^m^f^o^ 
CIEI18]^i£^8(c:*5V^T, ^5-7-^-rFMacgEgat88jO^M^(±5^T^o7i^ 
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[I321]|l»y 1 1 ^*5V vt\ it^S-v — ^- THVM36J (7)#^ffi^T&o/cl£ JlrSr^ 

i-®^c&®jiii-efc5o 
-rm^^tijiii-efeSo 

[Ii]27]iii»!ji8^*5ivr, ae-^— rk07966j<o*ffitftWS^T*ofcjg*S:^ 
[0078] *3£PJte, ^A^^^^S^*^#«#fS^tt^M^i-sat^T-ffi(e:5gs^i- 

[0079] (l)^0j!J(^^^atl5^-^" 
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[0080] :fc*iMB£fiJ05Mu «tr3£<0J:5fc, BaYMV^fcttBaMMVSrJDRH^^tU, ^« 
©aK!J5^-^75=. ^(Polymyxa graminis) ^J;oT^^£;rb5±^telfett^!MA' 

[0081] 

[0082] »5tffi^A^rttS^-^j t»^^^rH602j £<D3£»1 . 

#b^ S; S*i" ; 5^"^"-^ :3 rEST (expressed sequence tag)Ba^Jl££<5V>T&ftefrfc:7 p 
fcyr&fflV^T^^y/^DNA^fgU r»S*— H602ji© 

DHHs*gi93#i^{c:ov ^x(D±m%mmmmrL&<Dzr~?^m^ ^c. 

^tt^pj^i-53teT-JM^MT5m^-^-^rk00256j*Dj:t^rk02948j, 
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^rk04143j. rk00169j£#£Lfc o 

[0083] k00256tt, 

CTTGGCCTTGATCTTCTGCT (ga^J#-^-l)K^^^5^Sia^J?r^"i- ; 57 0 7 

GACCGTGTCAGGAAAGCAAT(ia^J#-^-2)^$tl^)^SSB?iJ ; Sr^-rS^ 0 
fc^A^ESTlB^J^lo (EST^n— v£ :baakljl4, ia?U#-5§-15) ^^5Vvri£ 

^-ia^j (sa^j#-^-i) ^u^ta^^-ga^y (ia?y#-s§-2) oi«@a?ij-efc3o 

^^>^Zl^<OiiitiS0^i:H6O2cDiiitiS»^(Dra UlSNP (single nucleotide 
polymorphisms ; — ^*#S)i»?fcS 0 ®2^M#(D^'t§»^)^Sia^J©5^> -tf5 

sNP^tf ^(D^sia^j^b^o _h^i£^s (H602M) o^sia^ij (sa^j 
#-^9)-^$>«9, T^m^ttMC^^r^^o^ssa^Jda^^io)^^ □( 
mfi)xmAstci&m&sNi>xfoz> 0 rmm^mmmpstKDmmm (ctgcag) 

^-To m2fabWhfrte£?l^ mfi& (H602M) <Ditit>gj»*WM^PstI 

(DTOia^'J (ctgcag) ^VX^^tcubPstixmWr^ti^K (te£ft:i 

^M) (Dmmmmz±mmmm.m^ifr(DGtfA^m^x\s^tcft (ctgcaa) m 

PS^*PstI-e^lPHf$^V\ *3t^— k00256tt, CAPS( 

cleaved amplified polymorphic sequence)-^— ft— "CfcD, ±|B^— ~f ! y4'^— S> h 

[0084] ^-^at^i-s^iii^^^tt^BB^sae^ffittx 
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[0085] k02948f±, 

TCTTTCCTG GG TTG GTG AAC (Ifi^J#-^3) ^^tb^Sia^J^i-S:^ 

GCAGCTTTTGAGTTCGTTCC (@S^lJ#^-4) fc^&h/3*teEE#l&*Ti-37 P 7 

»W#fe3& s »i {clPI^U/c^A^ESTiB^J^lo(EST^n- 
V£ :bags32ml6, IB?lJ#^16) KS^V vORtt&IVCV ^„ H3(^^^ESTO^S 

(E?U#5-4) Offittffi^J-efcSo «5*-*Ol««^«lfcH602©J« 
^»t©ra^^«#S^fc^^«^M((Wi-^)O^VADNAtr»Mt 
UTJ||«$iVBWf>i-0^>rXH:#&389bp, JggittS! (H602SL) ©^/J.DNA^iI 
tbTiii|6^tb5^fJt^f--l'^^J358bpi:^So 1214^^— "e— feyhSrJB 

S!G*5*— Jg£H43!(H602g!K Ii^-^H602<^^»1^ DHHSi 
Hoi-45<D*ifi»r>H-e*>5o 04T^tt^ffi(^-7-*^— SrBfc<)*>feAB^ 
DHHS^ao46— 930ii*irrK"^fc5o H4*»fe§lbd^J;5^ tiN&mton-y-'J 

ssrti-5*\ s^ttt-si (H602§y) ©jte^fctfi^a^JBU-c^s. 

[0086] fc*3, ^^5^-^-^5g^i-57c*if.ti#e^^ttl-^^^^5t^-7-l^«, 
^^^Sii^m^14^fDaT*fc5H602dS*i-5^^^^#!e^^Bi-^-t"5 
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[0087] k04143'te\ 

CTGTTTGG ATGACTG CGAGA (ffi?!l#-^5) m^^tbSJWEE^Sr^^TfS^ 

ATTACGCAACCTGATGGAGC (IS?IJ#-5§-6) l£^&h^>i££IE?!l&* i"^^ 

oCESf^n— V^ :bah41103,Ma^J#^-17)^^V^^f+^-rv^ o IH5^^n^ 

" ' - _blESNP^t?^^-(D^iB^J^UfCo' ±/^m#l14M (H602^) (DlMIE^J ( 
IB^iJ^^-l 1) T?*>9, T#«W4M <z>^miE?U (IE^J#^-l 2) "Cfc 

§ 0 □(E^)-t?HA/fcm*^sNP-efc5 e TU%*mmmmAvaiA(Dmm&m<, 

' f§«E?lJ (GTGCAC) ^bTV ^fc&ApaLI^Slr&;fr5^ teSft-^lf'I'S^ 

m* ±m&i®m$mft<vGtfM^m^x^z>tc$) (atgcao Apau-e 

9)Wf*n*V\ Tftib'tb, ^it<5^— ^-k04143U, CAPS-^— _t|B 

[0088] k00169fi, 

ACCCCGG AAGCTAAG ATGAT (IE?lJ# ^7) ^^^^^ffiSa^J^^t-S^ 

AGTCGGAACATGCGGTACAC(gB?"J# "-8) ^<&tb&l&&%m%:^irZ>7° 
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o(EST^n->-£ :baakl4i02, E?U##18) fc£<5V^R»te;h/TV5o 07 Hi Hi 
, ±SBSNPSr-&tf«P^OiSSE^JSr^b^. ±^**5ttS (H602S) ©*ft2£E#l 

(iB^J#-^-i3) -es>t>, T^«*tttS (D^mum (ib?u#-§-i4) -e 

fc& 0 □(Eg^)-efflA/^S^ s sNP-e*>5o T*«a s »JR#*Aiui©»mE#l< 

AGCT)^"fo 08d*5>WW«teJ:pfc^ H602©i8®^&fiifHI^5ltAluI<£>gRMfc 
lE^J (AGCT) ^UTV %5fcJ0AluI-C§J»f$^i s . MS*— 
^IS5ia^l^^-OT^C^^^bTV>S^fe (AGCC) ©JR»*AluI-e9J»f$n*V \ 
i-3fcfc>*>\ aWt-g^— k00169tt. CAPS-v— ±IE^E^7^— 
i~yr-fc:£5*l*I^ ii*I»0©J[5S^mAluI^l^f(-«J;«9, ^{SW^^3H^fe 

mtt^ ©at^SS:*i-5d\ <B#it» (H602SD oitfi^M^ 

[0089] #»LTRussia6 ffi^Ctt) £H.E.S.4(Af£u 

) <^ia^W/&LfcRI»#& (Rll^ftffl) , Harbin 2-row (ffi^tti) ^Turkey 6 (f£#ll4 

) (Dmzfr^mvtcKLZkm (Ri2M\m) . ■*s±xmzte—4k <&&m tuQ02 mm 

[0090] d^»5QTL*«fOjg*. RIl*H-C»4Hlfefefr^2o % RI2*ffl-T?»42H. 3H, 

[0091] RIl^ffl^^^m^tLfc4H^fef*±^^*ilti#^«^tt^rJ^i-^5T^ 
tn5i«!t"f"**f^3*<5-^— iUTtt, rFEggaMtggll6j. rFEgggMcaa585j , f 
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MEcatMagc467j % rMEataMatg396j ifi^ifhMo 
[0092] r"FEggaMtggll6jtt, ttJ*^<D^yJ*DNA&mm&^Msem£XfEcoRIX*mik 
bt#b*b5DNA»f>t^, GACGATGAGTCCTGAG (Ifi^J#-^47) *$£Xfi 
TACTCAGGACTCAT(Ba^J##48)^^*tb^£iiB^J?r^-t"S]V[seir^^— 
, Mt^^CTCGTAGACTGCGTACC (BE?!l##49) ^it) 5 

AATTGGTACGCAGTCTAC (Ifi?lJ#-^50) m^tb54£SiB'?'JSr^ri~5EcoRIT 
y^-^y-v'aVU, iijfS^f^-^3^<^DNA^)f£ 
GATGAGTCCTGAGTAA(ia?IJ#-^51) lt^$tb54fcSia^!J$r^ri"SMseI^=^< 
— *3it^GACTGCGtACCAATTC (E?U#-j§-52) |C/T§H5SSIE 
^U^^EcoRI^^^— i^/^7 D 7^"^fflV^T^#^l|S^T^V^ N MSB 
^«ji*I^J:oT#^>nfcT«lt<'Sif>i-^GATGAGTCCTGAGTAATGG (BB^J# 

• ^35) \^£*iz>Mmmm&mi-Z>tfy^~-b. gactgcgtac'caattcgga( 

'••b ,! 9^'-e*- i feS'hSrffiV'»-C*IMB*tt5\ lvfc>»3>5AFLP (Amplified Fragment Length 
PolymorpMsms) tSi'o^ -b 
; i . ■ fB4H^&#:±l;i&&&^ 

(5'^» ^4: 0^>-^^^ 
[0093] ft*3_LSBAFLP, ^±t/»T©KW^^»tSAFLP«>tfttt|©^IIBtt#^IS5fe*n 
5"<fetfref*fe'<* ^J^i^^:i)t(Pieter Vos, Rene Hogers, Marjo Sleeker, Martin 
Reijans, Theo van de Lee, Miranda Homes, Adrie Frijters, Jerina Pot, Johan 
Peleman, Martin Kuiper and Marc Zabeau. (1995) AFLP:a new technique for DNA 
fingerprinting. Nucleic Asids Research. 23:21:4407-4414.) tf^ftSfcte-^Bfe^iSfe 

[0094] ■±fB^+=^7^^~^yh^fflv^*i^W^ffi$*i^^^rJttcji % ;*;3cM 
^«^UT»^ttS(Russia6S)fc«JS1*Sl(H.E.S.4a)3&S^R9EL, ^tl^tt 
<?5Jiffi»f)t^»fJt^ttx IfflKttS! (Russia6M) ©t>tf>3&SObp"T?*>?K ffi^ftt^ ( 
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M(Russia6M) tt, 3p&116bp©«»«»f^-3&S#btU&V^»C^Ur, *B*ttS(H.E.S. 

4S) fi^ii6b P o*Si)'irr>ir^#bn?)^v^^^-efe ; 5o iot, _hf baflpo^ ttj 

[0095] £fc TFEgggMcaa585j fit, ^-^^(^^7^DNA^$!lPS^^MseI*3«ttmcoRIt? 
^bUT^^DNAl^f^ GACGATGAGTCCTGAG (SB?U#-^47) *3«tTJ« 
TACTCAGGACTCAT (IB^'J##48) ^^^Slfi^^^MselT^V^— 
„ MTW-CTCGTAGACTGCGTACC (gE?'J##49) ^itJ* 

AATTGGTACGCAGTCTAC (IE?lJ#-*§-50) fc^£;h^££E^J£^i-5EcoRIT 
W-S:7^-^3^> tufa^^—>3^#^DNAHf>Sr 
GATGAGTCCTGAGTAA (@H^IJ##5 1) ^^^^±^*ia^J^^"i~^MseI^-^^ 
— •M^^r— *3 il^GACTGCGTACCAATTC (IE?'J#-§-52) ^£;rv5^SIE 

^#ii^^ioT#^fc^ii*S»TJt^GATGAGTCCTGAGTAACAA(iE?iJ# 
^•37) ^$H5«SiB?Ut:^i-5^7^-fc, GACTGCGTACCAATTCGGG ( 

y^-^—- tvy^^V^Tif iH^tL^. V^^>SAFLP (Amplified Fragment Length 
Polymorphisms) ^«toT^tH$tt65t^— ^— "Cfca. ^it^— # — -b 

(3' 3c#HM) fcl*&13. .9cM©|tfltfcJffi*UTV^ 0 
[0096] ±f5jg+Eg^7^— *yhtCioTftj*Wfci(J*B$J^l|JfiWf>i-fcttx 

^^^-UTffi^tttM (Russia6§D (H.E.S.4M) ##&U *riVe*U0 

If ^BW>T^»r>h£^ «Sti4S!(Russia6Sl)©t>©*S0bp-T?fc9x fB#H£S!(H.E.S. 
4S!)<Dt>Of4*tJ585bp-Cfc5o MfHH, ^*i#ii(-^"Cgtt14S ( 
Russia6^){^585bpOl#i|>irrJt^#btoV^^MLT,m^^M(H.E.S.4M) 
fi^585bp<7?*i*S»f>t^#p5^^V^wi-Cfc5o iot, ±fEAFLPtf>tfetHift{£ 
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[0097] *fcrMEcatMagc467jtt, ^A^©y/ADNA*i!lPfi»5{IMseI*5J;U«EcoRI-e 
^^b-C#b^DNAWf Jtt-x GACGATGAGTCCTGAG(I£^IJ#^-47) *5£t>* 
TACTCAGGACTCAT(E?U#-§-48) l^£;h^2£E^*i~5MseIT*':7*— ' 
N MtNUCTCGTAGACTGCGTACC (IE^J#^-49) *5«tT^ 

AATTGGTACGCAGTCTAC (IE?'J#450) t^£;ft^:&SE^J&^5EcoRIT 
S^f^— i^VU "S&K^y— v'a^^DNAifJt^ 
. GATGAGTCCTGAGTAA (E^!l#-^5l) {^£*b&±ttia?'J2:W1~ SMsel^—^ 
— if flsTJ^^ *5 iT^GACTGCGTACCAATTC (gE?lJ#-^52) K^*tbSift*E 

^#*B#B fJliSb-T^bHyt^iifSWf Jt ^GATGAGTCCTGAGTAAACG (E?U# 
-^-39) ^^^^E^J^W-rS^-r^-t. GACTGCGTACCAATTCCATCE 

^f-^— fe^h^ffi V ^Ti#t|'I£tV ; 5x V ^fc^SAFLP (Amplified Fragment Length 
Polymorphisms) \Z.£oXtfiM&tlZ>&te'*r^$— XhZ> 0 JS^5t{S^-#-te, ± 
fB4H^^^Ji^^W$^^*m^^^14^S8#i-S*^W*^^^ 
(5't|€M!J) l-**J7. 4cM<D££ffilO»L--CV^ 0 
[0098] ±ffB^+S^°^^-ir^h^ioT*^^^i#^^tu^±fi|>irr;t(-«. *:»5# 
«^^*J-UT©^ttM (Russia6M) ^S^M (H.E.S.4M) ^#&U ^fl^^ 
m%&WT)i (Dmft-g:te, n$C-\& (Russia6M) (Dh<D fim467bpX3b<9, fB^M ( 

H.E.sAm <Dh o^obp-efeSo giw-rtu;? , ^^s^mmbT^ia ( 
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[0099] *fcrMEataMatg396j{*,.^^^^^^^DNA^3!lJPS^^MseI^J:OTcoRJT' 
?WbLT#fehADNAltftf fc* GACGATGAGTCCTGAG (KW»*47)*SJ:l5 
TACTCAGGACTCAT (IB^J#-^48) \Z.^f^M.^M^ "T SMselT^V*- 
, 3£U ? l-CTCGTAGACTGCGTACC(@B^J#-^49)*3i^ 

AATTGGTACGCAGTCTAC (BB^J#-^50) l^£*l*ittK#l&*r*"5EcoRIT 
y^-^^-v^U BtJiB7^^-^3^^DNA^TK-^ 
GATGAGTCCTGAGTAA(E?«**51)^$n5««^JS:*i-*Msel3-=/< 
-^,^9^-33 it^GACTGCGTACCAATTC (IE?'J#-^52) l^&ttS&gffi 

T-fiili^^io-Cltb^c^ii^frK-^GATGAGTCCTGAGTAAATGCia^J^ 
*4l) |£^*n«ttfiE^I«r*i-S^^-^ G ACTGCGTACCAATTCATA (IE 

9^—- fc5*&fflV^T*8*g£H5, V^^SAFLP (Amplified Fragment Length 
Polymorphisms) lao-CWIHSnSi^-*-^ iS**^-*-^ ± 
|B4H|fe#.#±^m£^*:^ 
(3' l-$K>. 6cMO^e^J^L.-CV^„ 

[0100] ^fEfg+T^^-i^M^oTS^^ 

imiKtt^x&mm (Russiaeso tmrnmn (h.e.s.4SD ##*eu ^n-etuo 

j^^a^8sia6a)©t>©*»396bp-ca>9, «*5tt3a< 
Russi a 6^){^396bp^ii^ilTjt^^#b^O^MUT,«^ra(H.E.S.4S)« 

^^^i^,^^^^^^^^4H^fe^^«i-S^*^#^S^^ 
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[0101] Ri^ad*^W$tufc2H!fefefr±©^Jtt#5IB?^Ktt^B8-^i"S3t 

^K^miZ.m0rt^fffMM^—^— bLXtiLs rFMaccEacg402 j % rHVM36j^W 

[0102] rFMaccEacg402j fit. ^A^oy/ADNA^JK^^MseldSit/EcoRI-C^-fb 
U-C#bft?>DNAiffjt^, GACGATGAGTCCTGAG (IB^J#^"47) ^.ttf 
TACTCAGGACTCAT(IB^J#-^48) ^^^^^SiB^iSr^i'SMselT^^- 
x MtWJlCTCGTAGACTGCGTACC(IB?U##49) $o£.X$ 

AATTG GTACGCAGTCTAC (SB?IJ#-^50) K^&tb%M.W®Z&fe : &-fttcoKLT 

G ATG AGTCCTG AGT AA (E2?lJ#-^51) ^^^tt^KBE^JSr^-f-^Msel^-^^ 
— ^/K7°5^^— &£t>'GACTGCGTACCAATTC (ia?'J#^52) fc^&ttSifcSBE 

J:oT#btb^«li(i»r>i-SrGATGAGTCCTGAGTAAACC (IB?lJ# 

^-25) tc^snsaaEEJaSr^r-f-S^-f-^-i:, gactgcgtaccaattcacg ( 

7^^^yh&^^X^^£frL%^t>i4>Z> : AFLP (Amplified Fragment Length 
' Polymorphisms) ^«toTtfeW$HS3t^-*-"^S>5o SflOtGr*'— ± 

(5'^»^2. 3cM^i««^L-TV^ 0 
[0103] JhtB$&A:/9>r-v— ^b»c:«toT*J*W^«$tb«ii#Bltlf>i"^Wt. 'X^MW^ 
m tCStb-CflMSttS! (Harbin 2-rowM) (Turkey 6M) ^#&U tt^tl 

©i|MBBfcfi"tf>»rK"AW:* H^tfeSJ (Harbin 2-rowSD ^<^^0bp-efc«9, S^CttM 
(Turkey 6SD^Wf*j^J402bp"T?fc5o IfeWi - ^!*, ;^JW*JN&*te^U"rfRlflte 

§2 (Harbin 2-row §y) «^402bpcDtiii>srr;t^#e>tov ^ttu, js^is ( 

Turkey 6M) ^^402bp^Jt*irrJt^#fe^)^V^-i:'CfcSo JlfBAFLP 

-c^tiSi-^ct^J:^. ^^A^lS^^^^2H^^^m^t-?>^i^#lfff 
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[0104] fc*5, *»e^-*-^»«i'S^*»#»*»tfett^H^-'t"**^^»*- 

i-ait-g^JMT-fe-So J:ot, *at^— S:*fettJi'S*^»x Harbin 2-rowM^ 
flWH43!fcfcO» Turkey 6S^jSftttSi^2> 0 
[0105] THVM36J tt, TCCAGCCGAACAATTTCTTG (Ifi?U#-^27) lH^Sih^fi. 

SIE^J^I - ^^^-^*-^ dSitMGTACTCCGACACCACGTCC (I2?!J#-S§-28) 

. OcM^Sggl^m^i-^^-efcSo Sttfc^—#—tt*V^tf>£SSR (Simple 
Sequence Repeat) "V — — ~C<fo<5 0 

[0106] rHVM36j<oJti|g^}*#^K^n^^-eto<, m±Mcmb4ktir&Wttv>± 

[0107] jiiEm^^— •fes'h^±o-r*ii*e«jm*i«*nsii«»r>i-fctt, ±%tmmm 

mKLttlXmm&m. (Harbin Z-TowSD^fi^tttS! (Turkey 6gD##&U ^rtl^tb 
05it*S»f>T-O»fK-Stts ffi^feM (Harbin 2-row§D 0^0^60— 30bp"Cfe<9, 
IS^ittl! (Turkey 0%<p}^90— 60bp-e£>5 o !fe'§i"t";ft/tf* *:£*fcfl*l&*P§fc 
ajVCflfcfcttSi (Harbin 2-rowM) ttJKj60— 30bp©^<g»f>r* s #btt5Ol::*t-b-C 
. Jg#rt£p (Turkey 6S) tt&J90— 60bp<7)ii(6»f>i-^e>HSi:V^-i"efc5«» «t 

[olos] #*s % ^aa^-^-dsai^s^^^^ffi^^BB-^-t-sae^ffit*, 

■f 55t-B-7-ffit?fe6o # — tr&ffl-f-Sii^Wu Harbin 2-rowM^ 

m^'ftS^^^, Turkey 6Si^lSStt3:S!i:^So 
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[0109] tat, Ri2mmt^^ntc3H^i^±<D±^mmmmnmmm^'r^i& 

te^m^T&^-f-ZffiMl&te-?-- tL>X\*, rMMattEac g 162j, rFMataEgga331J 

[0110] . r M MattEacgl62j^, ^A^O^V^DNA^$)JPS^MseI*5i^EcoRIT*^>fb 
UT^^DNAlTrJt^ GACGATGAGTCCTGAG (@fi^J#-^47) &£Xf 
TACTCAGGACTCAT(IH?lJ#-^-48) \Z.^fh^&W#i\&^^%MseYT# F -?$— 
.MI^^CTCGTAGAGTGCGTACC (@a^J#-^49) *5 XXf 

AATTGGTACGCAGTCTAC (IE^J#-^50) ^^S^IE^J^I-SEcoRIT 

llfjIE^f^— ^a^^DNABrJf & 
""' GATGAGtCCTGAGTM(E^##51)lC*$H54tt^JS:*i'5Msel3-=-'^ 
— Ir/K^^— SSitfGACTGCGTACCAATTC (BE^J##52) H^&*t3i£&BB 

^^it>Sfc«toT#bnfcMitit>SrrJt^GATGAGTCGTGAGTAAATT(ia^J# 
■§■29) td^^tb^SiB^J^i-S^^- fc, G AGTG CGTACC AATTC AC G ( 

^•^—feVh^T'ffl V ^Jt'l'I^^'S; V*:b*#3AFLP (Amplified Fragment Length 
Polymorphisms) (cl t J;or^ttJ$^it^'-^-"e*> ; 5o ^it^-tf-i** ± 

[0111] ±IE^+^^— ; fe5/h*rfflv.^-Cftl^W^*i#B^i^5*S. | l®WfJt^f4x IS^ttSK 
Harbin 2-rowM) b®#H£§5! (Turkey 6S)»&U ^Wtf^Wr^rrJT^ 
tt; ISfetttM (Harbin 2-rowM)<m><^^162bp-?&> l !K (Turkey 6^)^) 

t>(DterJl70bp-e£>3 o ^«-rtt}^ ^C*m"#li^^^b-C*g;^iy (Harbin 
2-rowS) ^162bpOi#i|«g®f )fH>mbM(D{Z.nVX, li#f (Turkey 6M) 

mi70bp<Dmmm)itmbtiz>t\<^tx*hz> o x^>x, ±MAFhP<D&Lmmmz 
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[01 12] rFMataEgga331 J te, ^^(D^V^DNA^r^JPW^Msel^il^EcoRI 

XmikVX'&bth&VNAmft^ GACGATGAGTCCTGAG (@S^lJ#-^47) fciU 5 
TACTCAGGACTCAT (SE^J#^-48) iZ^ti^^MMi^^ir^MselTVzf^— 
% t&U^tdCTCGTAGACTGCGTACC (IE?lJ#-*r49) $S£Tf 

AATTGGTACGCAGTCTAC (IE?lJ#-§-50) (C^^^SIE^^ I^EcoRIT 
y?*— *74tf— v-a^U SWB9>T^— iXa^ODNA^rJtS: 
GATGAGTCCTGAGTAA (12^J#-^51) ^£;fr5:^IB^J3:W1-5MseI^--^ 
— ifvKT^^— fcit/GACTGCGTACCAATTC (Ifi?iJ^-*§-52) ^$ft5^SIE 

^#^itig^ioT#b^c^«lii|'S^f>t^GATGAGTCCTGAGTAAATA(iB^J# 
-^31)t^$tb^^£@H^J^*i-57°7^-i:> GACTGCGTACCAATTCGGA ( 

ia?u#-5§-32) \^£ti%&mmi\z^zy7^~tm&^t>^-?&z>M-\ — 

rfy4-^—' fes/h£ffiVv-Citi|i]I£;ft / 3, V ^^AFLP (Amplified Fragment Length 
Polymorphisms) ^ioT^m^tbSil^-^— "CfeSo Ma&flt^— #~ ^ ± 

[0113] ±IE3iH — ^7^— ^h^v>TftJ*Wt^#g$tbS^#S»f>i-^t*x 

$M£#5 \^Xmfi&L (Harbin 2-rowM) (Turkey 6SD as#2SU -ttt/ 

Jptt©i(J#B»rJt«>Wr>T"*tt^ }g#iH43l (Harbin 2-rowSD<Dt><^0bp-efc9, ®^ 
•ftS (Turkey 6M)0^^>f^331bpt?fcSo ^"B"1"*Ul£, ^*^"#^^l-*tUX4g; 

(Harbin 2-rowM)«. #*J331bptf>i£*B»r Jt£ s #b;frftV^l£MUT, fi^tS 
^(Turkey 63D ^331bp(D^*IBlT>T-/5 s #^tt^a:V^^i:-efc5 0 iot, ±IEAF 

m v >T«[»f sri: it) , *t*^*-A^fii tea* mm3Hpk&mz.&m-tz>*Lm%m 

[0114] m2^EB**b^ffi*tb^5H^feff±©^*lilt*S&*^^:ttt-B8^-"t"*3ft 
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fc+m^m-tZ>%rfflMfc-*--*—bLX\-Z, rFMacgEgat88j N rMMacgEgga74j & 

[0115] rFMacgEgat88j ^^O^ADNASr»JlW*MseI*5 itWEcoRI^-fb 
bT#W5DNA0Pr jt fc, GACGATGAGTCCTGAG (ffi#l##47) &£t>* 
TACTCAGGACTCAT (E^J##48) ^£H3ik&@B?U&Wi- SMselT^^— 
„ MtW^GTCGTAGACTGCGTACC (IE^IJ##49) iocfct^ 

AATTGGTACGCAGTCTAC (@B?"J#-§-50) lC^$ix5ffiSE?U*^ri'5EcoRIT 

GATGAGTCGtGAGTAA (IB^J#-^5l) \Z.7F£tlZ>&£M&\&ti'tZ>Msela.=-s* 
— y-JVZf?^— *3«tt^GACTGCGTACCAATTC (@B^J#-^52) iC^^ft^^SSB 
^iJ^^-f" i 5EcoRl3L— /<— i^^-f^— &fl§^T^H£l#*S&frfcV\ RijfB 
^#Ji®tJ:-ioT#e>^¥#ltte^SrGATGAGTCGTGAGTAAACG(BE^J# 
^-43) ^*tl^4SO^^J*^5^^^fc^ACTGCGTACGAATTCGAT (IE 
^lj#^44)fc^^tLS^SIB^J^«^^"^^m^^^fc^m-H^^ 
%^^ r ^V^-Cliit'S$tV ; £'x V^;b*$>5AFLP (Amplified .Fragment Length 
i " ' - Polymorphisms) ^iorr^W$il^^^-^-^^o:^5«'(SrT--^-^. ± 

(5'5|c*SHW)H:3(ft3. 8cM^B^m^UTV^ 0 

[0116] ±|BBH-^^^^^^ffi^ N ^ft^^^*^^^+ § ^^ f *^ 

^t^LT^TCttS (Harbin 2-row§D tmmVtM (Turkey 6M) ##3=U ^ 
^tb©i|}#iWfJT"<Z>aPr>i"*f4% feiTLti^ (Harbin 2-rowM) ©t>^ s 0bp"C*)?)» fB#S 
(Turkey 6M) <£>*><E>te#*J88bp-T?fc5o JfcB"i~;h/fcf* ^^ftl^S^ IC^L-T^S 
(Harbin 2-row§D «U *&88bp©J#*Btf#J&M9fc*UfeV ^I^Ut, flHffl£ 
M (Turkey 6M) »*&88bpOii#SWfjt* s #e>tb5^V^-i:"C*>5o <fco"C, -LfBAFL 

p<7>;&ffimfN-<£oT#b;ft^c*iii^ 



WO 2005/093058 - PCT/JP2005/005285 

35 

[0117] £fc, rMMacgEgga74j ^A^t^VADNA^J RR»^MseI*3«ttJ«EcoRI 
-Cffi-fkL-CWbnSDNAWf^H:, G AC G ATG AG TCCTG AG (Ifi?U#-^47) 
TACTCAGGACTCAT(iH^J#-^48)^^$tL5^IB^J?: ; ti"^MseIT^ 0 ^- 
, Mt^CCTCGTAGACTGCGTACC (IE^J#^49) *5«fctf 

AATTG GT AC GC AGTCTAC (iE?U#-^50) iC^axSiSaSE^JSr^l-SEcoRIT 

GATGAGTCCTGAGTAA(BE^J#*51)^$ix5iia£E^JSr*^*MseI^=>'< 
— fW^-f^— joit/GACTGCGTACCAATTC (gE^J##52) {J^^^iSSE 

■^■45) ^^ttS^E^lJ^-t-S^^-irx GACTGCGTACCAATTCGGA ( 
|BJlJ#^-46) I^^IIS^J^ftS^-tCi^Wt^i+A 
-fy^^r— k-yh&ffl^^Xi^ "IS^tl^). V ^5 AFLP (Amplified Fragment Length 
Polymorphisms) ^oT^ttJ^nsate^-^—^feSo MStfcatfc^— tt, ± 

[0118] ±E»+A^7^— *yh&fflV^T*ll*WtcJ«B$n51««Wf-ltt!:tt^ 

Si?fi(-tLTS^ttS (Harbin 2-rowM) i'B^ttM (Turkey 6§D d$#£U 
^tKDmmWi'KoWrft&i'Z. IB&ti&M (Harbin 2-rowM)OtcD^74bp-T?fe«9, 

(Turkey 6§D fciObp-CfcSo &"B?i~*'M^ ^C^iW5flftl^^^L."C4S 
jjCttM (Harbin 2-rowM) ^J74bpOli#Sif>t^#btb?>(D^UT, «305ttS!( 
Turkey m)tefo74bp<Dm^WrK*mbihte\,^^Z.tX&>Z>o iot, _hffiAFL 

t\ mmm(Di&tejrm : kftirz>fr*mwix%z>o 

[0119] tit. DHHS*ffl*»btfemSn7^iH|fefe(t:±^i^*tt^le!^«^t4^Ba^i-S 
it{5T-m^^^-r^rr^it<5-^-^ — fcb-Ctt, rk03861J. fk03616j. Tk02325j^ 
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[0120] rk03861J ACGATCGATCAAAAGGACCA(IE^IJ#^-19) ^£tv5^SIE?IJ 
^-t^V^—. &£tMATCCGACGAAATCAACGAG (ffi?!l##20) \Z3j& 

_l ^ m i$frtt^mmmmmt& ^m^-r ^m.^m^mm \m 1 5 . 5 C 

fc^i^ESTia^ljmo (EST^n— ^ :bah27k23 N ia^J#-^53) izM^^Xm 
[0121] rk03861J(?5iiit>S^fe«#^PS^tt5t^-e«^< N 51Hft)i^^#^W-^-b 

[0122] ^tm^y^-^h&m^^xm^fo&mmmKia-z. x^mmmm^nv 
w\x%z>„ 

[0123] fc*5, ^jt^'S^^^tt^fl^tefcBB-^i"**^^^- 

[0124] rk03616j te> CTCGATCATCAGCGACTTCA (iE?U##21) fc^£ix5i62£E?!l 

;fe5«fclK3AAGAGGCACCTTCTGCAAC (Sfl?U#-^22) 
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^-^ESTWUOlo (EST^n— ^ :bahl3el5, ia^J#-^54) Klg^V vC88! 

[0125] rk036l6j©*ll«*-Sctt4#t-IRJ£*tb5 1 t>O"ett>fc<, SS::«^fc*tt&tfe*t£>-fc 

[0126] ±BBH5A^>r-^— tyh*fflv^Tli*$ix5«l«Wf>i-fctt, ^^il^ttt 
Tffigt&M #:§D tiittS (H602M) ##£=U M#ratCSNP (single 

nucleotide polymorphisms ; -ifc3£#S) B9l!liW<01*«£«©a«eE#l 

)"C*>5. □(E3^l)-effl^i£S* s SNP-efcS, T»«P« s «0IW*MboIOfB«E 
KD^IE^J (GATC) Sr*b"CV^^«)MboI-e§)»f$tL5*s x i&ffi^tfJJf 

m\^±^mmw.nw^(DCifiA\zMm^x\^ti^> (gata) „ ummmMhoix^ 

$r$ftftV\ ^it-g-x'— ^7— k03616fi, CAPS (cleaved ampUfied 

polymorphic sequence) ±fB^A7 B 7^— feS'hfcl.fcS^ei:, 

[0127] Tk02325j fit, AATGTG C AC AC C AAG GTTG A (IE?'J#-§-23) 

lE^J^W-r^^-C-^— . *5iTJ ? AGACAACAACCGCCTGTACC(ilE^J#f-24) (C 

jlV^T^A^y7^DNA^»§y^b-Ciii|'I$HS3t^-^-^fe 1 ?. ±IElH|fe 

7t^A :a rESTlB^JOlo(EST^n— ^ :bagslf22, ®S^J#-^-57) ^-^V^CIS: 
[0128] rk02325j(D±iit'I^?£«#{-Pfi^^^t<^'e{i ; fe<> il^Silft^&^f^-b 
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[0129] ±m%^7^—^yh%m\'^xmm&}i'%MWrK\tt, -x^mm^M^n^ 

XmK\& — ) £<ffi^t£M (H602SD tfS#£EU t-SNP (single 

: nucleotide polymorphisms ; — ^*>3o HI 10^W#<7>J# *S»90i&SIE 

59)-efc5 0 □(E^)-eiaA/^s^sNP-e*>So Tm»35 s «iiR#*Hapn©i8flii 

-■ iH^J(GCGG)^i- 0 ■ HlCtt^WfeA^i^fc^ «Stttffl«>*«M«»W:ftilS»* 
' ""' HapIlb^iE^J (CCGG) £^bTV ^^tfeHapn-e^WfStuS^ . S^ttMOit 
*IJl^ttJclB^aiB^g|J^OC/&5T^^^b-CV>Sfc«) (CTGG) , fel P£B*3(SHapI 
I"C§JWfStU*V\'i^fct3*> % #3445"^— 1>— k02325ft, CAPS (cleaved amplified 
' " ' 'polymorphic sequence) # — XfoVs M^-t^^—^yh^X^^t. i% 

[0130] - ..*fejfk07966jtt; ATGGACC.CAACAAGTGG AAG (@E?lJ#-©-33). iZ^tl^ 
SBB^J^i"S^*7-Y-^— v 33j;tMGGAAGACTTTGGAGGCCAT (IE^J#^-34) 

4. 8cM<DSggt^m±-r^^-cfc5o -bsE^^-BE^u^ 3£pj!#"b^Mi miw 

^bfc^-^-A^ESTiB^IJOlO (EST^n — :BaGS7G14, ga^J#^60) \Z.&3 
[0131] rk07966j(D:t#i|>I;!7fete^ 

[0132] ±m^-r.y o y^-^yh^m^^xm^^m^mmn^-i, -xmtmmn^ 

single nucleotide polymorphisms ; — &S#SD J&5*>3. HlHCj«#OJ|9«M«>04tt 
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#-£-62)-Cfc5o □(E3A)-eHA/^4£a£* s SNP-e*>5o TlftaB^©JIS#*Hapn© 
^fflfeBE^JCCCGG^-fo 01l**feWe>A**J:5H:. &ttt£S<E>J#«g4fcttffi!ll8# 
3i?HapII<Z>gM8IflJ»J (CCGG) Sr^rL-CV^«>Hapn-e©J»r$tb5d^ »*SttS© 
*9ffijg^«_hlBSB?KBB?!l§P^G*STfc:^^b"CV^fc* (CCTG) , fiUP«3?fHa 

pITe$OHfrcF:h/&V\, -f5fcfe*> x ^it-g-^— ^7— k07966Ci, CAPS (cleaved amplified 
polymorphic sequence) -Cfc!>, JlfBfH-— T^M^— fe^MU^ii'I^ 
tti|SM(DS0IS^Hapim^lc:J;l9>M^^^^ s ^^3H^-fe#:^J^ 

[0133] i-tyf^y(icM)^}4> 2o^3t^^P^^i%^0^-e^x^ 

[oi34] t^x\ mm^rnvrmmtL-xm^frz^/^vNAte. mto&xo&xteto 

jKfe (Murray ,M.G. and W.F.Thompson(1980) Nucleic Acids Res.8:4321-4325. &£f 
, ^W(t|'tt-i«^5iS^'B'^-atj > )-^ffiT-t>^^^ 0 yMDNAOitHIt, m 

j%Mmxi§f&^mxhz&tfm?btiz> 0 £<b\^ ^^mxmw<omm^mt 
Kv, mmr^-xm\zmmx^^^m^hti^> 0 
[oi35] ffc^^o^v^DNA^stt, ±myy^-(Dm.^^^m^^xm 
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m-tz>2?mz, '&&4kto<DDNAmmm*&mirz>z.b&x*i*z> 0 -ma-z. pcr& 

~t&X%Z> 0 

[0136] *»KK:*^*5Jlte^^— Srfflv^ifcmioT, **«*«#SSSttS:fcBB-£ 
[0137] T£fc±WBM^-#-^ ^J^#^iS^H4^il^i-53»S^M^*mU-C 

o 

[0138] ±^©^fc<. ^WKl*^*©*^— «*ftffl£K^JB#*TiB"ttfc£- 

[0139] (2)*3&93<&*U/B 

Jh^<©^9*»^^*»*^aa^— *-(k00256,K02948,k03861,k036 
16, k02325) tt, ^A^lHlfefefr±^tU*tbfc^«»*«ir*5fifiti*f-BB^- 
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f 53frfi^J&te&gC"^ J &k©T?fc!^ *JSW»a&»*»6atfis-^— * — (FMaccEacg402 
N HVM36) «^A^2H^^ff ±^tfeffl$tb^*^#^S^t-M-^i-S3ft 

te^-mzmm-tzh^-e&y. aM&sBta&^ate-*'— (k04i43, kooi69, k 

07966, MMattEacgl62, FMataEgga331) te^J^3Hlfe&#±lC:^l±S£^fc:* 
•v— (FEggaMtggl.l6 N FEgggMcaa585, MEcatMagc467. MEataMatg396) te, ^* 
i-^^-efcf9, ^IgW^^SifrfS^— (FMacgEgat88. MMacgEgga74) ^~ 

[0140] iot, k00256, k02948, k03861, k03616 N k02325<7}jtfc-^— £rffiV^ 

3t^^Sr^tfDNABf>rSrWBIi-*-i:*s-ct N FMaccEacg402, HVM360at^ 

— Srffl V ^ J;o-C^-^= 3 r2H^fe#:±{^ fcti £tl^c* %WmWM^K 
mzM^T51kte*M^t?l)NAmK&MMirZ>^b&--eZ. k04i43, k00i69 

. k07966. MMattEacgl62. FMataEgga331<£>:i!l'£S" r 7' SrfflV^I^tuioT^" 
^A^3H^#,^±^ffi$nfc^*m#^®^tti-M^^*^i^^atf 
ONA^^Stl - ^^-^, FEggaMtggll6, FEgggMcaa585, MEcatMagc467, 
MEataMatg396<D3H£-v— ^-^fflV^ri^ioT^A^H^^^^^tJB^ 

# N FMacgEgal88, MMacgEgga74(D3l^— ^7— ^fflV ^5^i:^J:o-r^-^-A^5H 

^#.^±^^m$^fc^^m#^s^{cia^t-^5t^^^tfDNArr>t- 

[0141] mglifi. g #J(DDNA^rK\ i-^^^^X^M^m^L'ft^lMI^-rSit'fHT-M 
^tfDNArr^^^°--^i-S^^^#f*-rSwi:}iV^^T^^V^^. 

^-i-^it^T-m^tpDNArr^^^i-Sii^^il&U, ^fete^^^S: 
@ ift &m^m- A ^ Kit i5 -7- ^ $c^-f1^b W^-a £*v5 0 
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[0142] ^m^^m^-^—^m^^x±^mmmm^mm^ir^mi^m. 

[oi43] ^^rii«B^#^^^^^^-cvN^r^^i:^j^feT, yyi^DNA 
[0145] &3b\ : iB^^^^^^^^M^^S^^M^i - ^*^^^^ 0 

[oi46] [^*m#^^'t4^^^^^&x te±xfmm$Lm3fmz£^>xnbtv 

JifB«0J!^*^^^m^«^^|l#i-Sm^T-J^^tPDNA^t 
ArrJt^^-^^^VADNAtci^A't-S-^^ioT, X^M^^^^K 1 ^^. 
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[0147] ±mvNAMK&mAir%xm*mzmfe£tizh<Dx~feti:<, ^sp^^m 

jf/Vjf^&m^^Jjfe&^lf 5wi:* s t?#5o > IttfeThe Plant Journal(1997) 

11(6), 1369-1376 Sonia Tingay^KlitK Agrobacterium tumefaciens &:J!V^-C 

[0148] ^A^^A^S^^^tt^^tt^BB^rsate-T-ffiSr-g- tfDNA 

itODNAKrJt^lRl— <7)^-^-^^y/^DNAiC^Ai-S-^{-io-C, 

[0149] ££>i^ ^*^#«^«^tt^M-^i-§it^^Ojt^T-S^^^T^§^ 
^•tpDNArr^^^Ai-^^^^t^-efe^o 

[0150] *&wiz.frfrtt$tmmmmmi&tt^^ ±m*&w\^fr%£.Mjf& 
[0151] ix^mmmmi&tt^nnmxmmmjjm) 

[0152] zmfcma*. m*.\*. &jRmz£vftmistt*^n#s*D**A&tbm^ 
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[0154] ±%BM&K£*>s #SS^ftflai-53te^^— Jiiestfg-v-^-OV^tu-C 
»^^M^i"5*e^0fc5*^5»e^~*^***^»^W[^ Tk03616 

j (^mmm^t&^m^m^ir^B^m^<Dmm:m. 4 C m) ^#^023 

[0155] *fc*tfeW*&fc*3V^tt % *j(f[©3te^— <©#SSr«ltUUTfcJ:v\ 

m^tpp#j-fc^»5^-^-^3i^uT#iy^tti-r^to^o eaaj*. rk03 

616J (^*J»**e«^ttlcM^i-53t^^»»6>«»5«^*Sl. 4cM)irk023 
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25j (xmmmm&fcmm^Tzmfc^&frbcD&M-.m. 3cm) tms.^ 
[oi56] [k036i6i\^^mmmm^m^m^ir^A^m^bmmim^mi. 4 C m 

05«f£ (1-14-5-1000) X 100 = ^98. 6%T?foSo — ;frrk02325j ft* 

5 £ % (l_(14-hl000) X (43-^1000)) X 100 = 99. 940%^«9^«^o-C 
lH±O^^«ft#ffi^«ttttt-M^5a^^M©^^^JSi-5w^^-t*§:5 0 

[0157] vtc^x±mmmmmm.mmm^i-^m^m^^mmc^mi^- 

%-ZfcmisXmfe-fZ>Z.£te&-£^ \ JtIB rk036 16 j £ Tk02325j 
Jjftlttt, rFEggaMtggll6ji:rFEgggMcaa585J^O^i.^-^-fr. r 
MEcatMagc467 J rMEataMatg396j rMMattEacgl62 J 1 1" 

FMataEgga331J tOfi^W, rFMacgEgat88j i rMMacgEgga74j £<D#&#--g-fc>i2: 
, rFMaccEacg402jtrHVM36ji:Om^^^ r k 02948j ^k03861 j ©g^^ 
rk00169j^rk07966jOm^^*, rk04143jirk00169j<7>m^fc) 
Tk00256j t Tk02948j <DfB.fr&t>&&&&lrfbtlZ> 0 

[0158] ft&*mnjrm^ ^*sii«i«tt^t'S©i©ta^^y-= 

[0159] < ^*^#^Sfeitt^^^*JS^^> 
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[0160] ft&y3«ij:£^M£te, ^j&< w>*»w (a&^satfc-v— Srtftttii-s^fca 5 

— (k00256, K02948, k04143, k00169, FEggaMtggll6, FEgggMcaa585, 
MEcatMagc467, MEataMatg396, MMattEacgl62. FMataEgga331, FMacgEgat88, 
MMacgEgga74, FMaccEacg402, HVM36 V k03861, k03616, k02325, k07966) ■g.tclt 
jg^ftDNA-^X-^-:*/— a*&**VCVv-Ct>J:V\, 
[0162] < jftte^tfc ffi§& A (DNA^oTW) > 

^^igt^^^it'fS-^— (k00256, K02948, k04143, k00169, FEggaMtggll6 
FEgggMcaa585, MEcatMagc467, MEataMatg396, MMattEacgl62, FMataEgga331 
„ FMacgEgal88, MMacgEgga74, FMaccEacg402, HVM36, k0386K k03616, k02325 
, k07966)^JgS^S«(^X, v^^ai/^ ^tn^^V>-#) JbidUSi-^ 
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[0163] ^l^^^tti^KDNAW^DTV-OOStilClt, ^BIS ^^^st^^ 
#—(k00256, K02948, k04143. k00169 N FEggaMtggll6, FEgggMcaa585, 
MEcatMagc467 N MEataMatg396. MMattEacgl62, FMataEgga33K FMacgEgat88. 
MMacgEgga74, FMaccEacg402. HVM36. k0386K k03616. k02325, k07966)<^5^ 

—^—(Dm&G-frltbLXit, rk00256j^rK02948j(D#l^^it. rk04143j^r 
k00169j TFEggaMtggl 16J b TFEgggMcaa585 J b<Dffi.^&fr> J £, r 

MEcatMagc467ji:rMEataMatg396ji:©*a^-'n^-fr. rMMatlEacgl62ji:r 
FMataEgga331J irOE^^M, rFMacgEgat88j^ TMMacgEgga74j ir^m^^ 
% rFMaccEacg402j^rHVM36j<75m^fe-tir % IK02948J b rk03861J b<D*B.fy&tr& 
x rk03616jtrk02325j Tk00169ji:rk07966jO,m^^-ti:^ . 

[0164] JblB«»©5ft^— * s @^Sttfc3ft^T-^m*^-(DNAW^oTl^^)S: 
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[0165] ft*3 x ±ial€-T-tffi^A(DNA^n7W) l^i, ^BJ^^^jt^- 

o 

[0166] ^femiSEat^tfeW^CDNAW^oTW) ^BWKl*^^*^— 

[0167] iftflcftKlfcJu ^il^fi, ^^w^^ti/j:*^^^b©fllrft«>^yh-C'>^ 

T*&5£Wr£;ft£o^<fc5^ ^lRate j f-tftffl*A(DNAW^c»TW)-ett,fc 
[0168] ^*»Mtt±^b/t#^3«^t»l-l»S*tb5fe©"ett*<x ffit^^Lfcgg 
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[oi69] ^fc^pJ5»t»pJ5^-^v^T^fflbfc^^-#^SIs^J^i, *&m\zi>*i>*z 
mfc^~*—%m%irz>z.bfcx£z>h<vx3bti\£, i-ttd^mmcD^m^m^ x 

[oi7o] &TmMM*m\s^x*^w%£VM<fcm^w-tz>i)K *mmtez.tucmfe£ti 

Z>h(DXfe^\ 

[0171] [ttffi**] 

^gJl^^-^rr^Tfez: #U (Hordeum vulgare ssp. vulgare variety Harunanijo. 
Sfette) ^^^^i^ TH602J (Hordeum vulgare ssp. spontaneum H602, •fl^'tt) 
b<D^mfrhnhtLttFl<DWfo%^^X^WLW- (haploid) SrW /&U g ^f^^Pb/c 
{gftpi^ft: (doubled haploid) 93{@#^&5*H (DHHS^ffl) 3H£fBUt 0 

[0172] ^*^^^^-i-5S^^M^5^^p a pSRussia6 (-#:, 3S£tl 

tt)£H.E.S.4(A^ Jffi^)^^iE^^W^UfcRI^^(RIlAH) , Harbin 2-row 

(Jgintt) ^Turkey 6(li#if£) ^SE^bWj&bfcRI^ (RI2itffl) 

[0173] [«li&II]tf>m&] 

^^#^^^^5^^ESTiH^J^12^Srphred^J;o-CflhS^— ^ 

UtgL quality score 20XbVS.^V, ^?#—^ttlsy&ft^X& MffiGTS&ffl 
^r#fc 0 ^^ibOia^lJ^^phraplCioTcontig 8,753. singlet e^e^b^SUnigene 
^rMbfco 7"^-^— #^y^hPrimer3^J:oT. 400bp^r^^i:LT149-49Obp 
(DcDNAlB^IJ^iI'Mi-^^^—feyh^ll.OOO^^b/Co C^5t>/fiJ5,100(7?^ 

^^^Sw^^ct^^SIB^U^II^-^^Uv 39®®(DfljiJM^^LrCAPS( 
cleaved amplified polymorphic sequence) i\^f}^ta^h^^^~^~^^XM i fR'^tl 0 
[0174] £Lh ±ISttS*— ^fefcH602^S!*iFlS3l5^DHHSifeffl^-oV>'r, 
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[0175] mm^-mowig] 

S^flJ^bTto CAPS (cleaved amplified polymorphic sequence) -e— # — fcloVvC 

[0176] [*^**#S^tt©*fe5£] 

^ov^T,' Russia6, H.E.S.4:}3iTJ*RIl£ia<Z>#36ffl$. Harbin 2-rbw, Turkey 6*5J;IF 
RI2^fea^>#^«t, H602\ fi^^-l^^it^DHHSAHCO^-^^^^bfCo 

7371 (iUgMTCtt) :*1f^«r^<»«)JteV\ - ' • H v. 
[0177] ft*5, ^^*tt«^LJK«^tt*^5^H«E3K»«>A^*^*5 

[0178] cum i : tt^<Dmmffimmftmz.m-rz>QTi,mm 

QTLW8r<r>TS^=?yXMZ.\-$^ i^/^^wVWytf^ (simple interval 
mapping, ^T^SIMJ £H§lE-r5„ ) ^^J/M^-^^^^^ (composite 
interval mapping^ T TCIMj fclfclS-r5o )£fflV\ flf^y^h^Xm^W, 
MAPMAKER/QTL^QTL Cartographer^ Wc c ~LOD^T (DmW.^Z.m 
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Steffi f-QTL(D#:££f£^b;fCo 

[0179] cr^mo 

DHHsAa©isf^ii-, riiah^^«2^ n Ri2mm(D^^m^ 

Uc D J^io±Ifi^l-3^orpopulationJ«rQTL^|)T^tT^ofc^a^J^i*L, 
r Trait J T^Rj ^l^L. rchromosomej rfc^— ^_h-f-^,^#,^j £ 
fc B£U TMarker interval(Ml-A-QTL-B-M2)j \Z rQTL<Di£#{;im_hU !£QTL£ 
fttf20©t^-*-(Ml, M2)j£I^U rDistance(cM)A+Bj}irQTL4-*tf 
2o<Djt^-^— F^OSEilJ^^U rp OS ition aJ (cM)Aj terjtfc-x— Ml^Q 
TLUg^SEgftj &;&9fcU rp os ition(cM)Bj rjt^-^— ^7— M2^QTLF H ^Egg|j £r 
tC&U rLOD bJ Scorej J* rLOD^T^-^ttj £r;t B£U l"Var.(%) CJ J TQTLO 

«EmJ:?)*ma©^*©^r (%) £«ft!J3r3-£#^5a^*ii£J £S*U r 
Weight dJ j tt rQTL(D#ft{C it) _tiBr§]9iS^^J^^T^irHf£^±^5^^ 

[0180] [*1] 



Pop u la 
-tion 


Trait * 
nthm 


Chromo 
-some 


Marker interval 
(M 1 - A-QTL-B-M2) 


Distance 
(cM)A+B 


Position a) 
(cM)A 


Position 
(cM)B 


LOD b) 
score 


Var° 
(%) 


Weight d} 




Resist- 




















ance to 


















DHHS 


BaYMV 




















SIM 


1H 


k00256-k02948 


7.8 


7.8 


0 


2.5 


12.5 


0.4 




SIM 


3H 


k04143-k00169 


13.4 


0 


13.4 


4.4 


2.1 


-0.5 




CIM 


3H 


k04143-k00169 


13.4 


13.1 


0.3 


2.2 


34.7 


-0.9 




SIM 


1H 


k02948-k03861 


15.5 


0 


15.5 


2.5 


12.5 


0.4 




CIM 


1H 


k03616-k02325 


5.7 


1.4 


4.3 


2.6 


16.3 


-0.6 




SIM 


3H 


k00169-k07966 


4.8 


0 


4.8 


4.4 


2.1 


-0.5 




CIM 


3H 


k04143-k00l69 


13.1 


13.1 


0 


3.5 


30.6 


-0.8 



a) : Distance of peak LOD score position from the left side marker 

b) : Peak LOD score of significant marker interval 

c) : Explained variance of peak LOD score 

d) : Estimated additive effect 



[0181] mi^hmhTb^lXo^, SIM{£«MlHJk-fef*:_b^ k00256£k02948l::&*ft5{£ 
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tt^Mmi-^QTL^^ttS^^ k02948i:k03861 {^^^iLffi^Mmi-^QTL^ 
Wtm^tbtz-o tctcU mmmm±^mmiM^(bk0025e, k02948, k03861£»l|M#-C 
Z.tlh<D~?— ^A/-eV^?c#5, k00256i:k02948^ioT^{±S^^cQTLt, 
k02948^3861^Cj;oT^m$nrcQTL^|^CM^brv^^(k02948^ig}3: 

[0182] l£/c, SIM^£*93H^£*J^ kOAU3tk00169\zf^th^iiLW:^}Mmir^QTL 
fr&m&tl. k00169tk07966^^m^ifi(-JM^i-5QTL^^tU$tbfc o ^b^, 

CiM^i^lH^-fe^-h^. k03616tk02325^^tbSM^ffi^-r ; SQTL 
/S^m^^fco TcfcU 3H^feft:OiS0^Ill-ht-^M^Ild^kO4143;kOOl69. 
: k07966(^)lfi#-e^e><^^— /uX^^^tt. CIM(Cj:o-rk00169cDrXJ£ 
" <jg (k00169^^^M'J^^)O. 3cM) KQTL(Dfe&tf^V&£tlX\,^Z>^tl)>(b, SIM 
^J:^CIMtCi?)3H^feft:±^^ttl$HfcQTU*, P-OQTL^&££% 

■So 

[0183] u^ot, *xii#3i^^to-iw^ 

lH^-fe#:±^2o<DQTL N ^^^00256^02948*5^^03861^^5 

1&m£tbt^h\Z.tt 0 3H^^±^10(DQTL, -T^^^k04143. k00169 
*5j:^k07966^^mSffifi^M^1-5QTL^^^ttS$^fcr^(^5o 
[0184] SIM^i^)lH^fe#:±^^{±5$^fcQTL«, it^^-^-k00256^^*MiJ^ 
Jj$7. 8cMOSE8t, ^7— k02948^O. OcMOggftt. j1<|e-7— k03861 

[0185] SIM^J;^3H^-fe{*±^tU$nfc-^(DQTL{i, it^-^-k04143^^0. 
0cMOE«, jt^— k00169^^M»lJ^13. 4cM<D5M-Cpiq«^-# 

2.1%^taPj!l-e#So i(DQTL(D#^^^M#^Sfettt^^T0.5^<^ 
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So 

[0186] f-fc, SIMlC±?)3HjfefefrJb»Cttffi$tb*:te^QTLH:, itfc-^-#-k00169 
i&>£>0. OcMOffilKx k079663&»e>^filBS'iffl tH4. 8cMOffiKiT?i«f3tl5-^ 

So 

[0187] CIM^DlHjfe-fe^CtftW^tb^iQTLW:, ite^#— k03616A»feftB5flfl»J: 
1. 4cM cDggSt, jt{5-v—^7— k02325^)^M^I!l^4. 3cMOEEBrcM3*^— # 
— {^*^5{ifi^m^U, LOD^Tte2. 6-efc5„ w<DQTI/T?^§IM<D16. 3 

o 

[0188] CIMlCj:53HSfefeft:±fc*5»t5QTL©*ar4, 2lU^o^i 0 10 g O^ttJ-Ctt 
. QTLfiat-e-^-^— k04143d*e>J&Kffil^l3. lcM<Pffi*L 3*^— k00169 

— k04143^ibMaffl!H-13. lcMOSEBi, Mr*"— k00169J&>bO. OcM©SH«l 
[0189] [*2] 
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Popula 
-tion 


Alco- 
Trait . Z 
nthm 


Chromo 
-some 


Marker interval 
(M1-A-QTL-B-M2) 


Distance 
(cM)A+B 


. • a) 

Position 
(cM)A 


Position 
(cM)B 


IX>D b) 
score 


Var. c) 
(%) 


Weight 


! ' , ' 


. Resist- ;.i 




















ance to 


















Rlt • 


BaYMV 




















SIM 


4H 


FEggaMtggl16- 
FEggMcaa585 


17.9 


4.0 


13.9 


2.9 


15.0 


-0.4 




CIM 


4H 


MEcatMagc467- 
MEataMatg396 


8.0 


7.4 


0.6 


4.2 


21.9 


-0.6 



a) : Distance of peak LOD score position from the left side marker 

b) : PeaklJOD score of significant marker interval 

c) : Explained variance of peak LOD score 



: : . d) : Es timated ad d itiv e effect 

[0190] mfrbwbfrttx?^ Rii^a^vN-c, ^mmBmwnm^m^-r^QTL 

&4Hffefe#±fc2o|femUfc. 
[0191] — jj<DQTU±[ SIMfci^m^^. 5lfe-^-- FEggaMtggll6d^^H6{W^4 

f ' [0192] ftfe^OQTLtt, CIMici^m^tb. KiIEcatMagc467d^bS!l»^J Kl7 

. at^-^^ 1 -*— MEataMatg396d*P>®|!gfflltCO. 6cM<^Sg$t-T*P»fS 

TO. 63&<fc5o 
[0193] Dg?3] 
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7^ Aigo- Chromo Marker interval Distance Position"' Position LDD b) Var. c ' 
-tion TraU nthm -some q^-A-QTL-B-M2) (cM)A+B (cM)A (cM)B score (%) 



Resist- 
ance to 
RO BaYMV 



™ MMattEacgl62- fig Q6 62 2 .5 11.6 -0.6 

SIM 3H FMataEgga331 

x-tj FMacgEgat88- 3 g 17 j 2>8 9.5 -0.6 

CIM 5H MMacgEgga74 

FMaccEacg402- 23 60 34 lg . 7 0.6 
OM 2H }JMA ^ »•* 

a) : Distance of peak LOB score position from the left side marker 

b) : Peak LOD score of significant marker interval 

c) : Explained variance of peak LOD score 

d) : Estimated additive effect 

[0194] mfrbwbfrftx?^ Ri2*H(^v^-r, -x^Mmmmmjimz.m^--r^QTi. 

£2H|fefe#:_btClo. 3H?fe&#:±l3:io N 5H0fe-feffc±Klo1&!±SUc o 
[0195] 2¥m&fc.t<DQTU^ CIM^^ffl^tU i&fe^-jJ— FMaccEacg402^bS 

[0196] 3H^-fe#JhOQTU3:, SIM^J^tfi^tK al^— ^7— MMattEacgl62^)^ft 
Bo-DMO). 6cM<DE-atf£. it^-^-FMataEgga331/5^MKm'J^6. 2cM<DiM-Tr 

[0197] 5Hlfe£{£±OQTLtes CIMf-i^^ttS^n, it(5^— # — FMacgEgat88d^S 
miM^3. 8cM<Dm&, *{K^-#-MMacgEgga74d>Ws#BW-17. lcMtf>SE8t 

[0198] [^£002 : 1> — TFEggaMtggl 16J C^LB] 
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itmseKNEW ENGLAND BioLabs|±^)^it9, 1^25 m 1©KJ&^-*5^T37°C 
T 1 2R#ra^V^-f^^h^f ^o/c Q f4sU mm^^M(DDNA^5 (i M EeoRI 
7 — (lgS@H^lJ^BB^J#-^49*3 ( tt^SB^!J#-^-50^^i-) £50 /x M MselT 
(^SIB^Jtt@a?IJ#^-47^oJ:t^BH^J#^-48^^-r) £25U<DT4 ligase ( 
^#^^±0) ^^0X37°^ 3^7^— ^V^iot _LIE^l'<^-v'3 

f) ^MseKD^^— (i&SIE^J teIS?IJ#-5|-51 ^rffi V ^XZf 

\s7l^7V74>T— ^^(^mm^&ftte^tc* 0. 07mg/ml7VTX7 s !J:7^— 

TaKaRa Ex Taq (fJJ^'MjrttM) S*JB V \fc„ 

[0199] ±fB^ffi^<^k*SlM^Mi, 94 C C2^0#. 94T;30#P^56 o Cl#P^ 
72<C 1 OIS^ 20 HtfT&ofco 

[0200] £fc;£iti|>g<^J&lM^M3:, 94 < C30#ffl-^68 t C30#P B ^72 c Cl^-P^<Z)^, 9 
4^30#^-»68°C30#rfl^72 c C30#r^94 < C30#^-*67. 3°C30#P^-*72 
°C1^P B ^94°C30#P B ^66. 6 o C30#P^72 o Cl5TP^-^94 o C30#Pfl-»65. 9°C 
30#Ph^72 < C1^Ph1^94 o C30#P^-^65. 2°C30#Pfl^72^Cl^PB^94 t C30# 
P^64. 5°C30#P^-»72°C1^-P^94 < C30|^P^63. 8 £ C30#Pn^72 o C1^P«1 
^94°C30#P^-^63. l < C30#P^-^72 o Cl57Pfl-^94°C30#PBl-*62. 4°C30®W\ 
-*72°C 1 ftffi-* 94°C 30#P«^6 1 . 7^301^^ 72°C 1 ^-Pfl-»94°C30#P^6 1 
. 0 c C30#PNg^72°Cl^P^-*94°C30#P^-^60. 3°C30#->72 t Cl5rP^^94 c C3 
0#Pm^59. 6 o C30#P«^72 o Cl^P^94 t C30#P H ^58. 9 c C30#P^->72°Cl 
^-^•CSOf^P^SS. 2 C C30#P^72 £ C157P^94°C30#P«^57. 5°C30 
#P^72 < Cl^P^-*94 o C30#PH-*56. 8 o C30#P^72 t Cl^P H l<^^, 94°C30 
%pffl^56T: 3O#P0]^72 o C 1 <D [e^T^o/Co 

t 
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[0201] (!£&) 

[0202] Hi2©e*fci^tf. ±is^^ioTii*i$tb§it*s^fJt^}i, ±$tmmmm 

lZttVXm.t7i&m (Russia6§*) (H.E.S.4M) /W£U ^HVPitOlflg 

^fitOiff^S^. ^^(Russia6M)©t>O^Obp-efe<9, S^ttM(H.E.S.4M) 

(H .E.S.4M) 1 1 6b P <Dj#iPsl#f >>t /^#ibtv5 £V ^Ci:T?fe§ 0 
[0203] ioT, ^^^^^oV^±iEAFLP^>^m^§rtT^V>, |t)116bpCD 

[0204] -Mfc-^— * — rFEgggMcaa585j O^tB] 

[0205] (ff£JHr) 
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/cj^^^-To ^GDf&tf^—^-O^Tte, Russia6mE.S.4<D^gfi;6^WJ&Uc 
m^lfe^iESS^iK (RI5R«9 RIl*HTteoV ^ JiiBAFLP<Dtfcm&^ftofc*£3:& 

. [0206] 0l3<DJfe*K:J:*U*, JilB»f^fcJ:oTJ««$ix51««IWK-^H:, 

UlStU-CSttttSl (Russia6S) fcWpH&l! (H.E.S.4SI) ##&U ^tl^ticomm 

o%co}-±^)585bp(lim :i ^Pp-e^i-)-efcSo ^wi-*u^ **^3i#it-*l-bT 

ig^CfeM(Russia6M){i, 3|ft585bp©l««»>T-3&S#bn3teV^lC*fU-C, flMPftSiS! 
(H.E.S.4S)»*3^585bpO*8(igBf^'^e>tbS^V^wtT*>So 
[0207] £oTv^ 

[0208] [Hi£^li4^at^^-^ — rMEcatMagc467j ^^{±1] A - 

'^«fekoV^-CW:, iB^J#^40^^§tl^^»ia^J^ : ti" ; 5EcoRI<^-fel/^7 i -i'^ 

[0209] (i^m) 

- V g ^^X^^M^tt^^fp^ffi-efo^Russiae^oV vr±fiEAFLP<D*fc 
^^^D R pffi(DH.E.S.4^oV^r±IBAFLP(D^m^T^ofcl§^:^-ro fc/cU 
Russia6fcH.E.S.4<D^iad^WfiKL^^lfe^^^(RI^»E)RIl^ia^oV^ 
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[0210] mi4<Di&miz£in\*. ±&&mz£^xmm£tiz>m®m)iria-z. ±m%mmm 

izMVXm&L&SL (Russia6SD t«*P§t£3!(H.E.S.4§D #3q9EU ^MtUDftife 
WfK*OWf>i"*tt, «3lfittSl(H.E.S.4SI)Ot>©A s Obp-efcO, ISStttM (Russia6§D 

©fc©»4*5j467bp(ia«t , ^PP-x?^-*-)"c*>5- ^wi~n«s jzmtmmm^-ttvx 

«?Si4Sl'(H.E.S.4SD ^J467bp^»J#*I»r>lt^#biT/«eV^^*fU-C, Sfett£M 
(Russia6M) i*^467bpO*ii|iSilf>»t/5 s #^5i:V^5^-efe^c 
[0211] iot, ^^*^A^lCOV^•rilfBAFLP^m^^ : ^T^V \ #*j467bptf> 

[02 1 2] : it^"^— * — ^MEataMatg396j ©tfc ffl] 

-fyj-*—, ^iI^gE^y#^41l^$tb5^SiH^J^*t*SMselo-fei/^^^V 

[0213] (^m) 

[RUg^feSS^— V*»6>31^— ^ i f^*^#M-^fefei't4^-^ d rp n pS-XrfoSRussia 
@{i^*^#^m^^^D B p®^H.E.S.4^oVNr±fEAFLP(D^m^T 
0 ^_ > ^ oV >-c^ N Russia6iH.E.S.4c7?^iB^^*^cLfc|R^^i£^^^(RI 

Rii^a (cov ^-c±tEAFLP(D^^±s^^T^of^*^b-cv ^ 0 

[0214] mi50*tmi-«fc*ttf, _LfB^^J:oTiii|.I$fb?)^*gKffjt^{i, *£«S^*iS*ef 
^LTj«'&M (Russia6M) £m#§t£M (H.E.S.4M) ##3EU ^tl^t^^I 
m)i<Dm mffi&WL(H.E.SAm)<ni>v>&ObpX'ibY), *££tt£Si (Russia6S) 
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(Russia63D «3^396bp<Z5li#@irrJt^#fetb5i:V^5ifc-efc5o 
[0215] io-C, laft^^A^^COV^T±IBAFLP©tftm^ftf^*ff*V^ N #j396bptf> 

[0216] [Hi£#!]6 : 31^^— rMMattEacgl62j O^tH] 

^fe'lcov ^Tte. &^(JS-§-30^$tbS4£SiB?y4r^ri _ SEcoRI<D-feV'^7 i >f^ 

[0217] ? : • ■ r • • ' 

6 K^iT El 16 tp (DtelffifD l u— ^*5£T*£i$tf> 2tr- >1i1MXV— # - £;^U 
P] IH fSBV-^2Wy g tt^3e«s^«i*!esttfoi-^A^ia«-e«>5Harbin 

2-row^^:oV^-C±fBAFLP<D^tH^ : ^T^o/c^^U, PI0cf»fci»V— V*^3 

Hi^rtT'&o^jfe^^i-b ^ICOV^W:^ Harbin 2-row<bTurkey 6<D^ 

ffi*^W^b^^«l^5£^tt(Rl^iK)Rl2^Htcov^±IBAFLPO^m* 

[0218] Hl6©te*K:J;;h,tf, ±IBtfc^t!iJ;o"riK*B*tbSlU«Wf^^tt, 

m*J-UT*SSfcttSI (Harbin 2-row§D fcflMPSttSl (Turkey 650 ■3& s fiR£U *MfUD 
m&Wr)i<Dmft-g:n, J£feW4® (Harbin 2-rowS)^^^^162bp(0'P^fPPl 
-e*i")-e*>?), flS^tSS! (Turkey 6®) <Pk<Z>fcfcm70bp(l2^&EPP2-C^i-) t? 
&>5 0 ^mi-tbtf, ^C*iW*Ett*!^UT«^:teSi (Harbin 2-row§Df4, *&162bp 
WHJ#B»f>i-*S#6>tU50t!:*3-UT, fg*pH4§» (Turkey 6®) ttfcj 1 70bp<Z)Jf <g#Ut 
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[0219] «fco-C ^*j-«t^^^0VN-CJtI5AFLP<D^tU^^^V^, ,^162bp<D 
[0220] 7: 51^-^7- rFMataEgga331 J <D^tU] 

[0221] (ism) 

mi7^P<D&1^<DlU— >-3S£Tf&iffi<D2U— 
2-row^oV N-C±fSAFLP<D^m^^ofc^m^b, 1^ ^^^-^^3 
tti^^o^m^i-o ^©I©V-^I^^-C«, Harbin 2-row^Turkey 6<D*£ 

[0222] mi7(DMi^£ft^ tm&mzx^xmmztiz^wiKiM, -x^mmmm 

lZ#L,Xm7i&m (Harbin 2-row§!D ir<m#!ttM (Turkey 6§D^#£U tfh^(D 
m^Wrn(Dm)i-0:ii, ^tt^ (Turkey 6§D Ot>^^331bp (M ^^^1") 

JS^tttSi (Harbin 2-rowM) <D^(DfeObW&Z)o ^^ifmj^ii! 
^t^LTl^tti (Turkey 6§D ft* W331bp©*«Wf^"* S ^^ b5 ® lc: * , " b " C - 
jg^teSli (Harbin 2-row^) m$331hp(Dm^mfttimbft^^ty^bX£>Z> 0 
[0223] iot, ^^^^^oV>-CJbl5AFLPO^tU^?rtT^V\ #j331bp<£> 
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[0224] LMMM8'M^— #— rFMacgEgat88j<^)^lttJ] 

[0225] c^m) 

8l£^T 0 mi8tp<D&ffi<Dlu— iy^^^(D2u— 3r^U 

2-row^oV ^-C±fBAFLPcD^|iJ^^T^ofc*tm^b, R1H ^<b3 
ffi£^ftofc;^£;^i-o ^©t©^-^tuOV % "CCis Harbin 2-row£Turkey 6£>3S 

mfrhi$i$vtm&&Ki5L^m (m&m)m2mmfc<>^x±mAFLi><nmftz 
[0226] mi8<Dffimz£tut. ^tmm^^xmm^n^mMWtmM, ±^mmmm 

■ ■ i" d^U-CS^LttM (Harbin 2-rowM) irffi^M (Turkey 6§D d^^U 

*i*S»f>T-^^rK'A{4. i&^C&M (Harbin 2-rowM) <Dh<Dtf0bpX&<9 , ( 
Turkey 6M)<DkOte&)88bp([2]'P $kft}X7F~f)XfcZ)o ^nimit, ^fti^lt 

^LT^mM (Harbin 2-rowM) te, fij88bp<Dj#i|>§^>r^#k*Ue»/ ^ \ZM 
UT, S^f^M (Turkey 6M) ^88bpOJ#i|iSSlTjt^#btL5i:V ^tX^ a 

[0227] iot, ^a*j•^^-i^^^oV^T±faAFLPO^^±S^^ ; ft^V^, |1j88bp(7)ii 

mzm-tzfiK mm&<DmB^-m%mi-%fc%mwix%z>o 

[0228] mmM9:]&te-^— rMMacgEgga74J c«[ii] 
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[0229] (ggjfe) 

^a+&«V-^^2V-y 3 fci;k£ffi#^«&t^r A^S^fcSHarbin 

V g tt^^a?«*5**!tt*^-^iSiaOTuricey 6K:o^T±IBAFLP0>tfe. 
fcb^^T^o/c^^^-fo ■tOfi&OV'*- yKol/>ttt, Harbin 2-row^Turkey 6<D3S 

[0230] si i 9ojss*ki juxu. ±^m^oxmm^f^>mmmma^ ^mtmmm 

\ZLtt\^Xtm. i &m (Harbin 2-rowM) fcfBfPSttM (Turkey 6M) 3&S#fcU ^rtv^ttO 
iifgWf^Wf^SW:. S^C14M (Harbin 2-rowS) <£>t><7>^74bp-efc9 (B*^ 
Pp-e^i")> WfSteM (Turkey 6§D CD^OteObp-CfeSo ^Wi"tbtf. ;*:*$S^3i 
jS^UTlfiSt^l (Harbin 2-rowS) ft, m4bp©Jt«Wtf:6 s flte>*L5^te*frL 
S^S'ttS (Turkey 6§D ^74bp<Dlftl»f>H*^#btV^V>tV^C:i:-Cfc§o 
[0231] iot, ^^^A^{z:oV^X_tf5AFLP(D^m^ ; S: ^ fT^V^. ^74bpO^ 

[0232] LMMMlO : i&fc^—Z>— rFMaccEacg402j O^ttS] 

7^-^VNT^^Sl^(^ffi)*tT^^«^±SE^lfe^J2tC^b^^ 
[0233] (££JH:) 
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2-rowf;ioV^±feAFLP(D4&ffi£rfr ftofc^&^U ID El l 3 ^^^— 
I/' — >" g ^^^^^m^tt^^^D^a^Turkey 6t;LOV^±fBAFLP?>l& 
ffl^T^ofc^^r^^i-o -^COte^l/— yi^V^tt, Harbin 2-row£Turkey 6<D35 



[0234] B|20flD3|§*i!:J;*btf, ±IEiftf^»c:J:o-C*«$tb5HJ«Wf>T-»!it±, *3tSS#*&0i 

IZttVXmmVkm (Harbin 2-rowS) m^ttS (Turkey 6l*D *S#£U ^rtU^ttO 
*tt*TOJT©^JT«te* «#s14M (Harbin 2-rowM) <7}t>O^Obp^fo9. S^ttSK 
Turkey 6M)^Ot*^402bp(El'P^:Pp-e^i-)T?fc?>o ^"S"i"tb(^ N 
m \ZttlX&%L&M (Turkey 6S) ii, #U402bp(?D^<S»f>i-* s #btu5<i0f-*fb-C, 
(Harbin 2-rowM) fi402bptoitii"S»f>K-^#bn^V >£V >5££T?fc5. 
[0235] ioT, ^tttt^luOV ^-TTJil5AFLPO^m^^^VN, ^402bp(D 

[0236] fcfcs, 8Bfi©4:*59, 

' "jft^ffitt, ^^m#^^ffifHtt§y n B Dffi-efe5Turkey6 ##^£*2W**lt*Piffi 
Harbin2-rowSidS«Jffttaifc*5, Turkey6Mj&S«£fc'l£l!fcfc3o 

[0237] mmmurAte^— rHVM36jo«mi] 



t^W/^DNA^iSiL-C, iaWK/SStfTfcofc. JxJ£iM^/Wi. 94'€3# 
94°Cl;9f H f 3-»64 < Cl^ (liM^/V^fcl'CiST^S) ^72°Cl#P*y£ 
lOISfTfcofcgL 94 c Cl^r^55 c Cl^^-^72 0 C1^^^30|lltT^o^, 72°C 



[0238] 
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^^f B a-e*>SHarbin 2-row©*tttf M^-^^^ N 

Ttt. Harbin 2-row (Ig^L'l*) ^Turkey 6(*^1£)<B£E;&>feWj£U^^ife;fc3ft& 

[0239] H2l©fe*H:J:ttHr, ilBtftf^^io-ciiffi^tbSiiffiKff^t-^x 

UTft^M (Harbin 2-rowM) tmO^m (Turkey 6S5D #«BU *MM> 
m^WrfttDWrft-Rfe. fft^fttM (Harbin 2-rowM) <^t>^^^60bp— 30bp(&$5 
i^2l/-y| , 0tf^H]Pl-e^i-)- , efct), JS£iH4§! (Turkey 6M)^O(i^j90b 

p-60bp(«w->-, m^^ppp2-rr^-r) izmmBtfr&zLbMo 

[0240] iot, «|ftSJ^^A^^OV^±I^WJ*f^f *V \ $j60bp-30bp&5 
VN»^90bp-60bpCD^*S^O^M^^^i-ttfi,^^A^^dS^^2 

[0241] fc*3, Ri£0>4:*30. *at^-*-*5*#tr5^«#ttfffi^ttfe^BB#i-5 

fcfcm&tt, .^*M#^^m^'l4Mp c aaT^§Turkey6 #*^S*:2M**MSfilSlg 

Harbin2^w^tf5fi^t£§!£:#?> , Turkey6M^^tt^^^5o 
[0242] mmmi2: rk00256j ©tfeffl] 

(DWt. 94 o C30#r^65 o C30#|^ (lf-^/vr^^l°CiST$«)-^72°C2^^ 
^5lHllT^ofcf, 94^30W-»60 c C30#r«^72 c C2^PNl^35[H]^o/cm. 7 

2*C7#IUJ£U;fco 

[0243] ±SB*tHM4*&l. 6U<aPsU(*#7'^*llUtt)£JBl^ 37 c Cl5nf r«TrliiJ» 



V 
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[0244] 

■ i~ 0 m22±&te, tcffifrhmi^ ti.Z>l£r.$k s H602, #:£H602<D£$£F1 
bHIK, DH*ffl(D46— 93©*i#SWf>i"T?fc5o 12 22 Jig:* &ffi^—>\tt$t1$&£ 

[0245] ^^it^— ji; '^^^3i«9CAPS^— T*fc5o ioT, ffiflKBBMIt (PstI) 

Mmmmmimvxmffi&muzft^&w.) b&m&m (H6021D ##3eu * 

i! i^^-)^H602^cDt><7>}^jl56bp, ^206bp{rJ#i|iSllf^^^b^ (® ^^^P 

[0246] fcfcuefioil^ ^ite^-^-^«mi-s^*M^^ls^:tt^Bi#i-5at 

[0247] [H«!ji3 :5t^— # — Ck02948j ©Ifcfcti] 

A=¥(O^VADNA^§9i:L-C, ifipgix^^fT^ofCo j^lM^M^ 94°C2^^ 
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&5®ftt£otz.&. 94r30^F^-^60 0 C30^K-^72 < C2^-F«^35(13fir^ofc#, 7 
[0248] (Mm) 

^^r— *-r-Sr|»<)36^JCitC H602, J*5fc-&£H602<D3y£F:U 

DH^ia©l— 45<75*t#i»r>t'e*>So Bl4T^{i. WH^Sr^-:* — SrBfeOd* 

H602S03t^M£W«^£«T^5 0 
[0249] B4<ctft*teJ:*L^ ±K*f^^«to-c«l«$iT^i««»f>T-f!:ri, ***»*t*pf 

fclS*UC«3l?H4§! (f*5fc - ^^tttS (H602M) «S«EU tt^tKDmm 
^i-) x ^ttS(H602S)<Ot>0^358bp^^>H-^^bnS(ll c t : '^:Sl 

P2-e^-T) 0 

[0250] ioT, ^^^-^^^CoV^T±|S^O^t±im^^T^V \ ^389bp&5VM3 
[0252] 14 litter— * — rk03861J<75^W] 
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sfA.*f<DV t yJ*-DNA%mmtL>X, mi&E.Jfc&ftti:o1to ffl&W ?M*. 94°C2# 
m<D&. 94^30^^65^30^ (llM^r^{;il^T£^&)-+72 0 C2# 
m*5Wffi*£~otd&, 94°C30#r f a-»60 t C30#P^72 t C2^P^^35llItf^oyc^ 
x 72 0 C7#f^Ufco . 
[0253] (*tm) 

^^^i-o t©t<7)l/-y(COl/ #^H602<D£gB^b Wj&Ufcf& 

: ' ^n^ft:^ (DH«^) DHHS^H toV ^©*Sffi»T tfOtf^fc^TV ^ D 

[0254] m23<D%smz.£tnz: ±mmm^oxmm^^mmmm^ j&mmmm 
\mLxmm®.m$zK^0km) tmmm (H602g») ###u .«ve*w*>*<9« 

-e^-T) ; (H602M) ^<D}i^)353bp{euti|>Iir:it^^bn5 (M "f^cfp 

[0255] ±ot, ^oVNTiiEOtfeW^Sr^V^, fa379bpfc5VSi 

[0256] fc#UKifc©ii«); ^m^^-^-^^-t-s^^^^^^Kl^-rsjft 

^*^#^m^ttMn R p«^fcSH602^^^^^«^^tt 

[0257] [«0!)15 : it^— rk03616j ©tfcffl] 

IE^iJ#-^-21*5J:U ? 22^>T^^^SB^J^^'i-S7 ,> 7-f-^— £J1V\ tt^^W 
^-A^O^VADNA^il^irbT, itMBKJfcfcfTfcofc, IxJ&IM^W*, 94°C2# 
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m<D&, 94^30#K^65 C C30#^ (l^^rt^l c C{ST$«)^72T:2^ 

[0258] ±.mm&mm%i. 6\j(DMboU**7su*#M)&m^x, 37x:i5mmmm 

[0259] (^m) 

■To g|24«1'fe«^— ^»*5J:tJt&i»v— ^tt. $H^Jr^— IH24<ffe6> 

^-^D n naOH602<DJti|i§^fJt^^*i-o M^V- >^OV vCtt, 145* 
-*fcH602'<D^^^*^Ufc«JDiNBfefr3Rjtt (DH^i) DHHS^H }CoV 

[0260] ^^iite-^-^— f±x UEi6©ii9CAPS-^— ^— -e*>5» iot, (MIS#*(MboI 

^mmmm KMLxm&im ( (H602M) *s#&u 

^i^Mmfc&iK&Wift&tes »53&Z:*®Ot>©^3Kl323bp, ^155bp, #&1 
35bp, ^85bp, fa79bp, ^50bpT^O(!11 :, ^Pl-C^i-).H602MOt>0(4 
$J172bp, ^155bp, *&151bp, ^)135bp, ^J85bp, *§79bp, J$50bp^ipS$r,K- 
&M.htlZ(m*P5:WP2X^-t) 0 fc*5v H602^O^Jl72bp, *bl55bp, #Jl51bp 

[0261] io-c, ^t^tt^^iuoi ^T±te^^^T^v \ mimftos^-^&m 

[0262] [£l Jfetfl 1 6 : # — Tk02325 j <£>4&l±i] 

(2fifc) 
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W<DfK 94 c C30?>ra-*65'C30W f 1 (llW/K^K:ir4£T£-£5)-*72 0 C2# 
IRI*:5IIIfrftofc« . 94 < C30#^-^60 < C30#^->72 < C2^raSr35HIfT^ofc^ 

, 72°C7^ra^urc 0 

[0263] Ji«B*g*S^Srl. 6U<0Ha P n(*;&?^;m»D«rfflV^ 3 7°C 1 5 B# ^ mU 
[0264] (MSk) 

[0265] : mmi&te^— te< !S£3££>iI<9CAPS-^— X*3bZ> 0 J:o-Cv WWW* (Hapl 

*3Sem#^#tK#bT«mi4§! (rasfc-&3D (H602SD *s##u 

^n^wmimn^mn^n, »^-^^<^^i53bp, m45b P , ^5 

7bp, ^56bp, ^36bp^feO Cig^^Pl-e^i-)sH602S<D 1 b^l*^)353bp, 
j^94b P mti#S»fK-*S^tl^(iafp^HiP2-C^-r)o **5, teSft-^^153 
bp&!&145bptf>lf*g»r)t, ^j57bp^^56bp»36bp<Diii|ig^rJt««^ltl^? 

m.mm^&wm^x&x.zm'kftibZo x^x, t^^^^^ov v-c_l 

[0266] 1 7 : jftfc-^— # - Tk00169 j ttj] 
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<D^ 94"C30^ra-*65 < C30j6!?ra (llM^rt^ir{£T£^5)^72^2#rfl 
*5@^fc«, 94°C30?«^60r30#P^72°C2^ra?r35[E]^ofcm, 7 

[0267] ±mmimmW&l- 6UOAluI(^*7^*ttStt)ijlV^,37 , Cl5l*IWS0lfi# 
[0268] 

^m^tt^^D°DaoH602(Djti|ii^^m^-ro *©ft©i/-ytov ^ 

tt5*-*tH602O^^b*^Ufc»3ta^lMfS:#*» (DH,^^)DHHSi 
[0269] M5R*6re— iEazEOMDCAPS-v-^-T^o «toT, $0P»^ (Alul 

iz$mmmm \zm,xis&c&m oasfc-^so tmm&m (H602M) *s#*eu 

^MftiomikWifttoWrK&ti* i£M<^o«j245bp, $j2i5bp-efc9 

(H^^PPPIT^-T) , H602SO^Of*^J215bp, **J165bp, #&80bpt£it(g»rJt 

[0270] [Hlfe^ll8 : mfe-?—Z>~ Tk07966j CD^tH] 
(#&) 

IB^iJ#-^33^ c t^34^>^$^^Sia^J^^'i"^^^-^ v ^ St**l** 
^i^WV^DNA^MtLT, ijJWRI&SrfTfcofco KJ&iM*/Mi, 94°C2# 
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m<Dm. 94 t C30#P H 1-^65 c C30#ra (llM^r^:il^rF£i2:5)^72 , C2# 
% 72°C7#P^Uto 

[0271] ±mmmmW&l. 6U<DHapIl(*#^^*±§£)&J^^ 37 t Cl5B^^{TilJPW 
[0272] (^*) 

^#^tt^^p B DffiCDH602<Diii|iIif>T-^^^:^i"o PIU^^— W>>£>3 
' & - ^H602O^iB^^W^U7b^P«^^ (DH^i) DHHS^H tCOV > 

• [0273] ; )!$mi&fc-^— §Ea£<£31<9CAPS^— #--T?$>5 0 (Alul 

' ' : ' : (Hi4'^PPPl-r^i-)\ H602MO%(D^558bp^iiisWK-^^'ptV§(|ll^^ 
IMMn 1 9 : it^-v— Tk04143 J (D^ffi] 

A^<D^V^DNA^»Mi:b-C, *B«JxJ£*fTfcofc. IxJ&lM^W*, 94°C2£fa t 1 
©f, 94°C30^r H ^65°C30#r^ (lif-r^r^^l°C^T$^:S)-^72 0 C2^^ 
«r5ElfT*o;fcfL 94T:30?^^-*60 0 C30#^-^72°C2^ra%35in!^o/cm. 7 
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2°C7 ft mt\-,tz. 0 

[0274] ±ffi±ii|>S;1l^^l. 6U(^ApaLI(^^^<^±^)^fflV^r, 37 c Cl5n3m!JPS 
[0275] (M^) 

^«^^^^D p B a^H602(Z>iiii>iir>T-(DMm^-ro rib ^&m^—>t^3 

^-^H602O^IB^bW^Ufc^P^#:^ic(DH^^)DHHS*a^oV> 

[0276] HSgfifc^— «u UB*©a«3CAPS^— iot, «Sl?ii (Apa 
LI)©iM^-va s J**So H28©3l$*K:J:tb«, JiEtft^KiiStH^Wfitt-tt 
, *£»S£«*pi Ki*tt/ti£8tte3! - *SD ^S^feM (H602M) 3&s#*EU 

Pl-e^-f ). H6023J<^b<Df3JS228bp, ^43bp{£:tf *S^>^ S J1^^5 (1^^ 

[0277] ^c**S^N6^®^tt^"^^^>**^ 
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[3] ' ^W-^^o ih^^#:^ ^#fet; 

Ha^j#^2i^7j^tt^^Si5a^J^*i-5^-r-^-^, ia?u#^-22t^^^^ 
«Ba^j^Wi-5^^^^^^^^^s^^^^^^^^^ v ^^ , i , s 

ia^j#-^23fc^^tL^^sia^j^#-r.5^^-fc, ia^ij#^-24^^$tb5^ 
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-^—^7—0 

m^^^y^-t<Dm^^^x^m^^^—^yh^m^^xmm^ 

[10] tt^3HlfefttC#fiL, ^c*^^#5®^7Cttt-Wl-%-i"Sit^-T-M^i* 



WO 2005/093058 



76 



PCT/JP2005/005285 



^AdfO-y/ADNA%»JISII*Msel33«ttJ^coRlrem<t;UrC#b^SDNArr 

BfjfEyH'y— ^3>-#ODNA©f>lt^rSB^J#^-5l(^^$ti^)±^SIB^J^ tSMs 



t < 
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[13] ^AW4H^1*#^^£U ^*M#^«m^^BI#-rS»5T-M^3i 
;^-i^<7)^VADNA^$IJ[«^ 

[14] ^A^ ? (D4H^'fe^ I 4 3 {-#^U, ^c*3**3ie?S^tttt-BB-^'t"55t^^^3i 

iH^J#^-4746it^48^^^^^Sia^J^^*i-5MseIT^V^-. MtMcffi?!l 
#^49^it^50^^^^^SIE^^t-^EcoRIT^V^-^^-->3^b 

el^x^/N— UvK/^-'f-^— fcJ:T3lB^iJ#°-52^7f<^tb? ) ^SSfi^J^^"i - 5EcoRI 

I 
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{g-V — # — o 

^^^C>yyADNA^$IJTO^MseI^iT^EcomT^-fbUT#btv5DNA»f 

#^49^J:t^50J31^§:tl,5mSSa^J^^i-^EcoRITy^-^^y-v'3^b 

tuSB^-fy— ^3^<7>DNAITr^^BE^U##51^$tb5^L^E?ySr^r't"5Ms 
elites— h^/^^^— ^J:t5^J#*52lc^$ti^4ttE^*^SEcoRI 
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mirzmfc-^—ti—xh-ox, 

# 7 t49^iIJ ? 50^^$tv5^Sia?U^Wi-^EcomT^V^-^^^--v'3^L 
Buffi^-r^— i^3V^ODNArr>t^IE^J#°--51^^^2>±^£Ifi^J^Wi-^Ms 
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[19] m^mt^^is(Dv^irth^imcmm(Dmi^—^-^^^±^mmBm 

[20] ff^^i9^tB«(DDNA^>H-om^fe^i9#^^±ia^*M#^®^: 

[21] n^m2oizmm^±Mmmmmm.m^^^^m^mKx<>xnhtitz.^: 
[22] ft^^i^v>bi8ov^^^i^^fB«c^it{g^--^-^^^^i-T, ±m%m 
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[mi] 

GCAGTAAGTGGAGGACAAAAAGGAATACTGGGATTAGATAGAATGTAGCG 
ACATTCTGCGGGGTGGGGTGGTATAAGTAGATATACAGAACGGAGGACCG 
TCTCCTGGTCCTCAGCTTTGGGTCTTCTCTACCTTGGCCTTGA31CTTCXG 
CTCGAGGACCGCCTTCTCCGTGTCGAGGTTG AACATCCTGTTGAGGGCGT 
GCATGTTGTCGAGCGTCTCGTCCAGGGTGCGGCTGTCGCTGCCATCGCAT 
CTCAGGTGCTGCAACGGGCCGTGGAGGAGCTTGTTCACTATGCCCGTGCT 
CAGCTCTTCGATAGACCTTCTCGTCTTCTTGTTGAGGTTGTCTTCCCCGA 
TCTTCTGCAGGCACTTGTCGAGCTCGGATGCCCTGATCCTGTCGGCATAC 
GACCTCAGCTTTTTGATGGTCGGGACCGTCTCCAGCGAGTCCCTCCACGC 

CTCGAACCGCTTCAGTTCTTGGGTGATGATTGCTTGGGCCTCCATTGCJX 
TGCTGACACGGTCT TCCTTGTTGGCTTCCACCACCTCTTTCAAGTCGTCA 
ACATTGTATACCCGTGCGTGCTCCACTTGAGATAGGCAGGCACCGACGTT 
CCTTGGGACGGATATGTCGACGAAAAGCCGAACACCACCCATGGCAAGAG 
AGATAGGAGGAAGCGCCTCCGCATGCCCCTTGGTGAAT 



CHI2] 



H6 0 2 : ATCTT CTGCA 



Pst I 

li^^-^: ATCTTCTGCA 



GCACTTGTCG 



GCACTTGTCG 
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[IH3] 

AGATGACAGCTAGGCCCTGAGCAGGGGACACATGAATATTTCCCGCTCAC 
TACCCTATCTATACTATCCAGTATCTACACATGAATATTTCCAGAGATTT 
TGCTATTATGATACTGCGATCAAGAACTGTCTGCAAAATCAAGAAACACT 
ATTTTGATTACGTCCCTATGATATACTGCTAGTTCCTATATATCTTTCCT 
GGGTTGGTGAAC TTGAGCTTCTGACTGACTGCTTGGTAGGTTCATCTCCG 
TGTTCCTCTGGACTTGAAGGTGTGAGGAAGGGCATGCCTCCAGAGAAGAA 
AAGCGTGTTGTGTGCCTACCAAACTTGCTTCGTTGACAGCCCAAGGGCAG 
GTCCCCACGTGTCGTCGCTTTATTTTCCTTCTTTTCATAAACACCTTCAA 
ACTTTTTTCAACCACGCGCTGCAACTGGAAGTAATGATTGTACAGGCTCT 
TCTTTAATTCAAATCACACGCAACGTCACAAATACTAACCTTGACATGCC 
TGGAACTGGCAGTGTGGCTACCATCCACCTTCGCCTAGTTGCCATGTATA 

AAGATACGGTGGAGCTTGTTGGCATTGACCGCATAAGMACGAACICAAA 
AGCTGCTTAATGAGGACAAGACATCTAATGAAGAACAATTGAAGA 
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[04] 

I 
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[05] 

CATGCACATNAATTGAATACAGGNACTAGNAACTTACAATACATAAGCGT 
GACGACATTCCATAACTCCAATGTGATTTTAGTAGTCACGTACAACATGA 
TCTAATTATTATTATGGCGCCATCCAATTCTTAGCGACCGACGAGATGTT 

TTCATCGTTGTTTGTAGTAACACAAAACAGAGTAGACIGIIIGMIMC1 
GCGAGA AGTAAGCCAATAGCAGCTGCCATGAGCCCAACGGCAAGCCATGG 

GTTCCTCAAGTACCTCTGCCTTAGCCAGGCAGTCCACCTCCGGGGGTTGC 

TCTGGAACCGCTTCTCCAGCTTCTTGCATGTCTCCCGTAGGTAGTTGCAG 

CCGGGGTCATCAGGGTCAAACATAATCCCCTTGCAAAGGTCGACGAAGCA 

TTTGGCCACCTCTTCGTTGTTGCCGTGGCCGTGCACGATGACGCCTCTCC 

TCACCAAGAGCTCCACGTCCTTCGTGGTGCAGGCCATCTGGGACATGAAC 

ACGCAGTATGCCGTGACATGGCTCCCCACCGTCTCCCGGTTCCTCTGCTC 

OA fiCTCCATCAGGTTGCGTAATA GCCGCCACGTCTCGGCGTCGATGTCCA 

GGACGGGGATCTCCAGCGTACCGCCACCGCCGTCCAGCTTCACGTCGAGG 

ATGCAGCGGATGACACCCTTCTCGCTCATGGCCCCGGGCGTTGAAC 



[H16] 



H602 : TGCCGTGGCC 



It&te—^ : TGCCGTGGCC 



TGCACGATGA 



ApaLI 

TGCACGATGA 
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[El 7] 



AATCTTAGCATTCCTGTTCTCTATTTACGAATTACCTAAT6GTAATGCAT 
GAGCAGTAGTCACAGGATAACTTCCGATACCTCCAAGCAGTTGCAACTCA 
TAAGATGAAATTATTTACAAAGAGTGGCCATGACTACCTACCCTACCTGC 
TATCTACAGTTTTTTTTGGATATACTATTCACAGTTGGTGTCGAAGAGAC 
GTAACCAATCTAGGAACATACATGGGCAAGGAATGAMCCGGAAGC1AAG. 
ATGAT GAATTGGAAGAGGAGTCATGTACACAACCTACTTATAGACTATAT 
ATAATTTTAGGGCCATTTCTCAACCAACACCTATTTGACAAGGGCAAGAA 
TTTTACTTCGTATTGATGAAACAGATATCACAATTCACCATTACGGCATT 
ACTTACCTAGTTGATGCCAAAGAAACTTAATAATATCTAAGAAACTATCC 
ACCTAAGGAATGACCAGAGAAGCTGAGATGATGAATTGGAAGGAGTCAAA 
TACAGAACCCATTTTTAGATTATATGTACAAAATTTTAGGGTCATTACTC 
AGCCACACACCTATTTGAAAACAACAGGAAGAATTTTACTTAGTCATGAT 
GAAACAGATTTCTTTTAACAAATAAGAATTCGACT ACTCCTT AG ATATCT 

AAAGATGGATGACGTAGCCAGAT ACCATGT AGAACACTGAAAAGGCGXGX 
ACCGCATGTTCCGACTGAAGACTATCAATCATGGTAAG 



[®8] 



H6 0 2 : ATTACTC AGC 



ACACACCT AT 



Alul 

It&te— 3% : ATTACTCAGC 
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